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(54) System tor forming color images 

(57) The invention provides a tandem system for the 
formation of color images wherein a plurality of image 
carriers are integrated into a single cartridge and devel- 
oping means are designed to be detachable from or at- 
tachable thereto, thereby improving the integrity of 
maintenance and cutting back on running costs. At least 
two image formation stations are provided, each com- 
prising an image carrier, and charging means 42(K, C, 
M, Y), developing means and transfer means 45(K, C, 



M f Y) disposed therearound. A transfer medium is 
passed through the image formation stations to form 
color images in a tandem fashion. A plurality of image 
carriers 41 (K, C, M, Y) are disposed with respect to an 
image carrier cartridge 40 detachable from or attachable 
to the system proper while they are mutually positioned. 
Developing means 44(K, C, M, Y) are provided with re- 
spect to each image carrier 41 (K, C, M s Y) attached to 
the image carrier cartridge 40 in a detachable/attacha- 
ble manner. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to a 
system lor forming color images, and more particularly 
to a tandem type color image formation system wherein 
a plurality of photosensitive members are designed in a 
single cartridge unit form for detachment/attachment 
purposes, thereby improving the integrity of mainte- 
nance. 

[0002] Generally, toner image formation means for 
electrophotography comprises a photosensitive mem- 
ber acting as an image carrier having a photosensitive 
layer on its outer surface, charger means for uniformly 
charging the outer surface of the photosensitive mem- 
ber, exposure means for subjecting the outer surface of 
that member uniformly charged by the charger means 
to selective exposure to form an electrostatic latent im- 
age and developing means for imparting toner that is a 
developing agent to the electrostatic latent image 
formed by the exposure means to make a visible (toner) 
image. 

[0003] The tandem system for forming color images 
known in the art are broken down into two types, one 
called the intermediate transfer belt type wherein a plu- 
rality of (e.g., four) such toner image formation means 
as mentioned above are provided with respect to an in- 
termediate transfer belt (that is one example of the 
transfer belt) and toner images formed by these mono- 
chromatic toner image formation means on photosensi- 
tive members are successively transferred on the inter- 
mediate transfer belt so that the toner images of different 
colors (e.g., yellow, cyan, magenta and black) are su- 
perposed on the intermediate transfer belt, thereby ob- 
taining a full-color image thereon, and another called the 
delivery belt type wherein a recording medium (e.g., a 
recording sheet) is carried and delivered onto a record- 
ing medium carrier belt (that is another example of the 
transfer belt) and toner images formed by a plurality of 
different monochromatic image formation means are 
successively transferred on the recording medium, so 
that the toner images of different colors are superposed 
on the recording medium, thereby obtaining a full-color 
image thereon. 

[0004] For instance, one such conventional tandem 
image formation system is disclosed in JP-A 62-141574. 
This system is constructed of a plurality of joinable units, 
each comprising a plurality of developing and other 
processing means, so that the joined units are attacha- 
ble to or detachable from the system proper. The system 
is economically advantageous because the units arc in- 
dividually designed as being attachable or detachable, 
so that a dead cartridge(s) alone can be replaced by new 
one. 

[0005] JP-A 03-238467 describes an image formation 
system wherein a plurality of process units, each com- 
prising developing means and an image carrier, are sup- 



ported on one single support plate. All the process units 
are removed from the system at a time, and so the in- 
tegrity of maintenance of the system is improved. 
[0006] JP-A 09-160471 shows that process units ex- 
5 cept one for black are integrated together for easy re- 
placement, so that the frequency of replacement of a 
process portion can be reduced, making control of con- 
sumable parts easy. 

[0007] JP-A 09-304994 shows that a plurality of im- 
10 age carriers are integrally supported. In the examples, 
such image carriers inclusive of developing means are 
integrated together, so that the precision of positions of 
the image carriers in the system proper can be im- 
proved, resulting in elimination of color misalignments, 
15 improvements in the integrity of maintenance, and no 
risk of anything wrong upon insertion of the image car- 
tridges. 

[0008] JP-A 11-174772 shows that a support member 
is provided to locate both ends of each image formation 
20 member at a given position , thereby minimizing position 
misalignments of each image formation member. 
[0009] In general image formation systems wherein 
toner is imparted from developing means to electrostatic 
latent images on image carriers to render the latent im- 
25 ages visible, the service life of the image carriers differs 
largely from that of the developing means. Especially in 
the case of an image formation system using a mono- 
component developing agent, it is necessary to engage 
a control blade with a developing roller under high loads, 
30 thereby controlling the thickness of a developing agent 
thin layer on the developing roller. Then, the developing 
roller and control blade wear away due to friction be- 
tween both, inevitably resulting in their service life be- 
coming shorter than that of the image carriers. Thus, a 
35 problem with a conventional system wherein image car- 
riers and developing means are replaced at the same 
time is that running costs increase because the service 
life of the system is governed by the developing means 
and so there is a need of replacing the image carriers 
40 even when they are still of avail. In particular, recently 
developed image carriers are being shifted to the 
"cleaner-less" type wherein the service life of image car- 
riers is increased because of the absence of any mate- 
rial that wears off the image carriers. There is thus an 
45 especially large difference in service life between the im- 
age carriers and developing means, leading to growing 
demands for replacement of only the developing means. 
[001 0] In the tandem type comprising a plurality of im- 
age carriers, the precision of color matching is largely 
so depending on the position and shape of the image car- 
riers. When the image carriers are replaced, color 
matching operation is needed after replacement, be- 
cause it is difficult to keep the position and shape of the 
image carriers in perfect alignment between before and 
55 after replacement. Referring here to the aforesaid prior 
art wherein the image carriers are replaced along with 
the developing means, frequent color matching opera- 
tions are needed, resulting in a problem that the efficien- 
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cy of operation becomes low. 
[0011] In a tandem system for the formation of imag- 
es ; the precision of color matching is largely dependent 
on the positions of the image carriers on which latent 
images are to be written. In the aforesaid prior art, write 5 
means are mounted on the system proper, and when 
the image carriers are replaced., there are displace- 
ments of latent images written on the image carriers, 
which give rise to color misalignments and cause image 
quality to deteriorate. 

[001 2] Furthermore in the tandem for forming images, 
the precision of color matching is considerably depend- 
ent on the precision of transfer positions on the image 
carriers. In the aforesaid prior art, when the image car- 
riers are replaced, there are displacements of toner im- 
ages transferred from the image carriers onto a transfer 
member (an intermediate transfer belt or recording me- 
dium), resulting in color misalignments and deterioration 
or image quality. 

SUMMARY OF THE INVENTION 

[0013] In view of such problems with the prior art as 
mentioned above, an object of the present invention is 
to provide a tandem system for the formation of color 
images wherein a plurality of image carriers are integrat- 
ed into a single cartridge and developing means for each 
image carrier is designed to be detachable from or at- 
tachable to the cartridge, thereby improving the integrity 
of maintenance and cutting back on running costs. 
[0014] Another object of the present invention is to 
provide a tandem system for the formation of color im- 
ages wherein a plurality of image carriers and write 
means are integrated into a single cartridge and devel- 
oping means for each image carrier is designed to be 
detachable from or attachable to the cartridge, thereby 
improving the integrity of maintenance, cutting back on 
running costs, and reducing color misalignments. 
[0015] Yet another object of the present invention is 
to provide a tandem system for the formation of color 
images wherein a plurality of image carriers and an in- 
termediate transfer belt are integrated into a single car- 
tridge and developing means for each image carrier is 
designed to be detachable from or attachable to the car- 
tridge, thereby Improving the integrity of maintenance, 
cutting back on running costs, and improving the preci- 
sion of transfer positions lo reduce color misalignments. 
[0016] A further object of the present invention is to 
provide a tandem system for the formation of color im- 
ages wherein a plurality of image carriers and a record- 
ing medium carrier belt are integrated into a single car- 
tridge and developing means for each imago carrier is 
designed to be detachable from or attachable to the car- 
tridge, thereby improving the integrity of maintenance, 
cutting back on running costs, and improving the preci- 
sion of transfer positions to reduce color misalignments. 
[0017] According to the first aspect of the present in- 
vention, the aforesaid objects are achievable by the pro- 
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vision of a tandem system forforming color images com- 
prising at least two image formation stations, each com- 
prising an image carrier and charging means, develop- 
ing means and transfer means disposed around said im- 
age carrier wherein a color image is formed by passing 
a transfer medium through each station, characterized 
in that: 

a plurality of image carrier are mounted on an image 
carrier cartridge detachable from or attachable to a 
system proper while they are mutually positioned, 
and 

developing means is provided in such a way as to 
be detachable from or attachable to each image 
carrier mounted on said image carrier cartridge. 

[0018] The color image formation system according 
to the first aspect of the invention is suitable for the case 
where a developing agent in the developing means 
comprises a mono-component developing agent. 
[0019] Thus, a plurality of image carriers are integrally 
mounted on the image carrier cartridge while they are 
mutually positioned. In this case, a plurality of develop- 
ing cartridges, each forming developing moans for each 
of the plurality of image carriers, may be disposed with 
respect to the image carrier cartridge in a separately de- 
tachable/attachable manner. Alternatively, a developing 
cartridge, wherein all developing means for the plurality 
of image carriers may be integrated into one piece, may 
be disposed with respect to the image carrier cartridge 
in a detachable/attachable manner. Still alternatively, 
two developing cartridges may be disposed with respect 
to the image carrier cartridge in a separately detachable/ 
attachable manner, wherein in one of said two develop- 
ing cartridges there is developing means for one specific 
image carrier in the plurality of image carriers, and in 
another of said two developing cartridges all developing 
means for the remaining image carriers are integrated 
together. 

[0020] Preferably in this aspect of the invention, the 
driving forces for the plurality of image carriers and the 
developing means for each of the plurality of image car- 
riers are received at one site on the system proper and 
the driving force for the plurality of image carriers is di- 
vided in the image carrier cartridge and then transmitted 
to the developing means. 

[0021] In this case, the mutual transmission of driving 
force between the plurality of image carriers takes place 
via a gear train, a belt or a chain. 
[0022] Alternatively, the driving force for the plurality 
of image carriers may be received from one driving 
source of the system proper and the driving force for 
developing means for each of the plurality of image car- 
riers may be received from another driving source of the 
system proper. 

[0023] Preferably, the color image formation system 
according to the first aspect of the invention comprises 
a mechanism for adjusting color misalignments by reg- 
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ulating the position of at least one image carrier in the 
image carrier cartridge relative to other image carriers 
therein. 

[0024] It is acceptable that around each image carrier 
in the image carrier cartridge there is no cleaning means 
for collecting the remnants of the developing agent in 
an independent manner. 

[0025] According to the second aspect of the present 
invention, there is provided a tandem system forforming 
color images comprising at least two image formation 
stations, each comprising an image carrier and charg- 
ing means, write means, developing means and transfer 
means disposed around said image carrier, wherein a 
color image is formed by passing a transfer medium 
through each station, characterized in that: 

a plurality of image carriers are mounted on an im- 
age carrier cartridge detachable from or attachable 
lo a syslem proper while Ihey are mutually posi- 
tioned, 

developing means is provided in such a way as to 
be detachable from or attachable to each image 
carrier mounted on said image carrier cartridge, and 
write means is located and mounted at a position 
corresponding to each of said plurality of image car- 
riers in said image carrier cartridge. 

[0026] The color image formation system according 
to the second aspect of the invention is suitable for the 
case where the developing agent in the developing 
means comprises a mono-component developing 
agent. 

[0027] Thus, a plurality of image carriers are integrally 
mounted on the image carrier cartridge while they are 
mutually positioned, in this case, a plurality of develop- 
ing cartridges, each forming developing means for each 
of the plurality of image carriers, may be disposed with 
respect to the image carrier cartridge in a separately de- 
tachable/attachable manner. Alternatively, a developing 
cartridge, wherein all developing means for the plurality 
of image carriers are integrated into one piece, may be 
disposed with respect to the image carrier cartridge in 
a detachable/attachable manner. Yet alternatively, two 
developing cartridges may be disposed with respect to 
the image carrier cartridge in a separately detachable/ 
attachable manner, wherein in one of the two developing 
cartridges there is developing means for one specific im- 
age carrier in the plurality of image carriers, and in an- 
other of the two developing cartridges all developing 
means for the remaining image carriers are integrated 
together. 

[0028] Preferably in the second aspect of the inven- 
tion, the driving forces for the plurality of image carriers 
and the developing means for each of the plurality of 
image carriers are received at one site on the system 
proper and the driving force for the plurality of image 
carrier is divided in the image carrier cartridge and then 
transmitted to the developing means. 



[0029] In that case, the mutual transmission of driving 
force between the plurality of image carriers takes place 
via a gear train, a belt or a chain. 
[0030] In accordance with the second aspect of the 

5 invention, it is acceptable that the driving force for the 
plurality of image carriers is received from one driving 
source of the system proper and the driving force for 
developing means for each of the plurality of image car- 
riers is received from another driving source of the sys- 

10 tern proper. 

[0031] Preferably the color image formation system 
according to the second aspect of the invention com- 
prises a mechanism for adjusting the position of at least 
one image carrier in the image carrier cartridge relative 

15 to other image carriers therein, thereby adjusting color 
misalignments. 

[0032] It is preferable that the write means is con- 
structed as a line head for performing line writing on 
each of the image carriers. 
20 [0033] It is also acceptable that around each image 
carrier in the image carrier cartridge there is no cleaning 
means for collecting the remnants of the developing 
agent in an independent manner. 

[0034] According to the third aspect of the present in- 
25 vention, there is provided a tandem system for forming 
color images comprising at least two image formation 
stations, each comprising an image carrier, and charg- 
ing means, developing means and transfer means dis- 
posed around said image carrier, wherein a color image 
30 is formed by passing a transfer medium through each 
station, characterized in that: 

a plurality of image carriers are mounted on an im- 
age carrier cartridge detachable from or attachable 

35 to a system proper while they are mutually posi- 
tioned, and an intermediate transfer belt is provided 
contiguously to said plurality of image carriers ! and 
developing means is provided in such a way as to 
be detachable from or attachable to each image 

40 carrier mounted on said image carrier cartridge. 

[0035] The color image formation system according 
to this aspect of the invention is suitable for the case 
where the developing agent in the developing means 

45 comprises a mono-component developing agent. 

[0036] Thus, a plurality of image carriers are integrally 
mounted on the image carrier cartridge while they are 
mutually positioned. In this case, a plurality of develop- 
ing cartridges, each forming developing means for each 

50 of the plurality of image carriers, may be disposed with 
respect to the image carrier cartridge in a separately de- 
tachable/attachable manner. Alternatively, a developing 
cartridge, wherein all developing means for said plurality 
of image carriers are integrated into one piece, may be 

55 disposed with respect to the image carrier cartridge in 
a detachable/attachable manner. Yet alternatively, two 
developing cartridges may be disposed with respect to 
the image carrier cartridge in a separately detachable/ 
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attachable manner, wherein in one of the two developing 
cartridges there is developing means for one specific im- 
age carrier in the plurality of image carriers, and in an- 
other of the two developing cartridges all developing 
means for the remaining image carriers are integrated 
together. 

[0037] Preferably in the third aspect of the invention 
the driving forces for the plurality of image carriers, the 
developing means for each of the plurality of image car- 
riers and the intermediate transfer belt are received at 
one site on the system proper and the driving force for 
the plurality of image carriers is divided in the image car- 
rier cartridge and then transmitted to the developing 
means. 

[0038] Preferably in that case ; the mutual transmis- 
sion of driving force between the plurality of image car- 
riers takes place via a gear train, a belt or a chain. 
[0039] It is acceptable that the driving forces for the 
plurality of image carriers and the inlermediale transfer 
belt are received fr om one driving source of the system 
proper and the driving force for developing means for 
each of the plurality of image carriers is received from 
another driving source of the system proper. 
[0040] Preferably in the third aspect of the invention, 
there is a speed difference between the peripheral 
speed of the plurality of image carriers and the delivery 
speed of the intermediate transfer belt. 
[0041 ] Preferably in that case, the color image forma- 
tion system comprises a mechanism for adjusting the 
transfer position at which the intermediate transfer belt 
comes into contact with the plurality of image carriers, 
thereby adjusting color misalignments. 
[0042] The color image formation system according 
to the third aspect of the invention may also comprise a 
mechanism for adjusting the position of at least one im- 
age carrier in the image carrier cartridge relative to other 
image carriers therein, thereby adjusting color misalign- 
ments. 

[0043] It is also acceptable that the write means is lo- 
cated and mounted at the position corresponding to 
each of the plurality of image carriers in the image carrier 
cartridge. 

[0044] Preferably, the color image formation system 
of the third aspect comprises a mechanism for adjusting 
the position of at least one write means mounted on the 
image carrier cartridge, thereby adjusting color mis- 
alignments. 

[0045] It is also preferable that the write means is con- 
structed as a line head for performing line writing on 
each of the image carriers. 

[0046] It is also acceptable that around each image 
carrier in said image carrier cartridge there is no clean- 
ing means for collecting the remnants of the developing 
agent in an independent manner. 

[0047] According to the fourth aspect of the present 
invention, there is provided a tandem system for forming 
color images comprising at least two image formation 
stations, each comprising an image carrier, and charg- 



ing means, developing means and transfer means dis- 
posed around said image carrier, wherein a color image 
is formed by passing a transfer medium through each 
station, characterized in that: 

5 

a plurality of image carriers are mounted on an im- 
age carrier cartridge detachable from or attachable 
to a system proper while they are mutually posi- 
tioned, and a recording medium carrier belt is pro- 
10 vided contiguously to said plurality of image carri- 
ers, and 

developing means is provided in such a way as to 
be detachable from or attachable to each image 
carrier mounted on said image carrier cartridge. 

15 

[0048] The color image formation system according 
to the fourth aspect of the invention is suitable for the 
case where the developing agent in said developing 
means comprises a mono-component developing 
20 agent. 

[0049] Thus, a plurality of image carriers are integrally 
mounted on the image carrier cartridge while they are 
mutually positioned. In this case, a plurality of develop- 
ing cartridges, each forming developing moans for each 

25 of the plurality of image carriers, may be disposed with 
respect to the image carrier cartridge in a separately de- 
tachable/attachable manner. Alternatively, a developing 
cartridge, wherein all developing means for the plurality 
of image carriers are integrated into one piece, may be 

30 disposed with respect to the said image carrier cartridge 
in a detachable/attachable manner. 
[0050] Yet alternatively, two developing cartridges 
may be disposed with respect to said image carrier car- 
tridge in a separately detachable/attachable manner, 

35 wherein in one of the two developing cartridges there is 
developing means for one specific image carrier in the 
plurality of image carriers, and in another of the two de- 
veloping cartridges all developing means forthe remain- 
ing image carriers are integrated together. 

40 [0051] Preferably in the third aspect of the invention, 
the driving forces for the plurality of image carriers, the 
developing means for each of said plurality of image car- 
riers and the recording medium carrier belt are received 
at one site on the system proper and the driving force 

45 for the plurality of image carriers is divided in the image 
carrier cartridge and then transmitted to the developing 
means. 

[0052] Preferably in that case, the mutual transmis- 
sion of driving force between the plurality of image car- 

so riers takes place via a gear train, a belt or a chain. 

[0053] It is acceptable that the driving forces for the 
plurality of imago carriers and the recording medium 
carrier belt are received from one driving source of the 
system proper and the driving force for developing 

55 means for each of the plurality of image carriers is re- 
ceived from another driving source of the system proper. 
[0054] Preferably in the fourth aspect of the invention, 
there is a speed difference between the peripheral 
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speed of the plurality of image carriers and the delivery 
speed of the recording medium carrier belt. 
[0055] Preferably in that case, there is provided a 
mechanism for adjusting the transfer position at which 
the recording medium carrier belt comes into contact 
with the plurality of image carriers., thereby adjusting 
color misalignments. 

[0056] Preferably, there is also provided a mechanism 
for adjusting the position of at least one image carrier in 
the image carrier cartridge relative to other image carri- 
ers therein, thereby adjusting color misalignments. 
[0057] It is acceptable that the write means is located 
and mounted at a position corresponding to each of the 
plurality of image carriers in the image carrier cartridge. 
[0058] Preferably in that case, there is provided a 
mechanism for adjusting the position of at least one 
write means mounted on the image carrier cartridge, 
thereby adjusting color misalignments. 
[0059] It is also preferable that the write means is con- 
structed as a line head for performing line writing on 
each of the image carriers. 

[0060] It is also acceptable that around each image 
carrier in the image carrier cartridge there is no cleaning 
means for collecting the remnants of the developing 
agent in an independent manner. 

[0061] As described above, the first aspect of the 
present invention provides a system for forming color 
images, wherein a plurality of image carriers are mount- 
ed on an image carrier cartridge detachable from or at- 
tachable to a system proper while they are mutually po- 
sitioned, and developing means is provided in such a 
way as to be detachable from or attachable to each im- 
age carrier mounted on said image carrier cartridge. 
Thus, the precision of relative positions of the image car- 
riers is so improved that any misalignments ascribable 
to position and parallelism misalignments of the image 
carriers can be prevented. Since a plurality of image car- 
riers can be replaced at the same time, the integrity of 
maintenance of the system can be improved. The de- 
veloping means and the image carrier cartridge can be 
independently replaced so that running cost reductions 
are achievable because even when used-up developing 
means are replaced, there is no need of replacing the 
image carriers. For replacement of used-up developing 
means, their replacement alone is needed and so there 
is no need of color matching depending on the positions 
and shape of the image carriers. Thus, the system for 
forming color images according to this aspect can have 
high efficiency of operation. For replacement of the de- 
veloping means, only the withdrawal of the image carrier 
cartridge from the system proper is needed, followed by 
detachment of used-up developing moans and attach- 
ment of new one. Thus, the operation for replacement 
of the developing means is so facilitated that the integrity 
of maintenance of the system can be improved. 
[0062] The second aspect of the present invention 
provides a system for forming color images, wherein a 
plurality of image carriers are mounted on an image car- 



rier cartridge detachable from or attachable to a system 
proper while they are mutually positioned, developing 
means is provided in such a way as to be detachable 
from or attachable to each image carrier mounted on 

5 said image carrier cartridge., and write means are locat- 
ed and mounted at positions of said image carrier car- 
tridge corresponding to a plurality of image carriers. 
Thus, the precision of relative positions of the image car- 
riers and write means is so improved that any misalign- 

10 ments ascribable to position and parallelism misalign- 
ments of the image carriers and write means can be pre- 
vented. Since a plurality of image carriers can be re- 
placed at the same time, the integrity of maintenance of 
the system can be improved. The developing means 

15 and the image carrier cartridge can be independently 
replaced so that running cost reductions are achievable 
because even when used-up developing means are re- 
placed, there is no need of replacing the image carriers. 
For replacement of used-up developing means., their re- 

20 placement alone is needed and so there is no need of 
color matching depending on the positions and shape 
of the image carriers. Thus, the system for forming color 
images according to this aspect can have high efficiency 
of operation. For replacement of the developing means, 

25 only the withdrawal of the image carrier cartridge from 
the system proper is needed, followed by detachment 
of used-up developing means and attachment of new 
one. Thus, the operation for replacement of the devel- 
oping means is so facilitated that the integrity of main- 

30 tenance of the system can be improved. 

[0063] The third aspect of the present invention pro- 
vides a system for forming color images, wherein a plu- 
rality of image carriers are mounted on an image carrier 
cartridge detachable from or attachable to a system 

35 proper, an intermediate transfer belt is mounted contig- 
uously to said plurality of image carriers, and developing 
means is provided in such a way as to be detachable 
from or attachable to each image carrier mounted on 
said image carrier cartridge. Thus, the precision of rel- 

40 ative positions of the image carriers, and the precision 
of transfer positions is so improved that any misalign- 
ments ascribable to position and parallelism misalign- 
ments of the image carriers and transfer position mis- 
alignments can be prevented. Since a plurality of image 

45 carriers can be replaced at the same time, the integrity 
of maintenance of the system can be improved. The de- 
veloping means and the image carrier cartridge can be 
independently replaced so that running cost reductions 
are achievable because even when used-up developing 

50 means are replaced, there is no need of replacing the 
image carriers. For replacement of used-up developing 
means, their replacement alono is needed and so there 
is no need of color matching depending on the positions 
and shape of the image carriers. Thus, the system for 

55 forming color images according to this aspect can have 
high efficiency of operation. For replacement of the de- 
veloping means, only the withdrawal of the image carrier 
cartridge from the system proper is needed, followed by 
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detachment of used-up developing means and attach- 
ment of new one. Thus, the operation for replacement 
of the developing means is so facilitated that the integrity 
of maintenance of the system can be improved. 
[0064] The fourth aspect of the present invention pro- 
vides a system for forming color images, wherein a plu- 
rality of image carriers are mounted on an image carrier 
cartridge detachable from or attachable to a system 
proper while they are mutually positioned, and develop- 
ing means is provided in such a way as to be detachable 
from or attachable to each image carrier mounted on 
said image carrier cartridge. Thus, the precision of rel- 
ative positions of the image carriers is so improved that 
any misalignments ascribable to position and parallel- 
ism misalignments of the image carriers can be prevent- 
ed. Since a plurality of image carriers can be replaced 
at the same time, the integrity of maintenance of the sys- 
tem can be improved. The developing means and the 
image carrier carlridge can be independently replaced 
so that running cost reductions are achievable because 
even when used-up developing means are replaced, 
there is no need of replacing the image carriers. For re- 
placement of used-up developing means, their replace- 
ment alone is needed and so there is no need of color 
matching depending on the positions and shape of the 
image carriers. Thus, the system for forming color im- 
ages according to this aspect can have high efficiency 
of operation. For replacement of the developing means, 
only the withdrawal of the image carrier cartridge from 
the system proper is needed, followed by detachment 
of used-up developing means and attachment of new 
one. Thus, the operation for replacement of the devel- 
oping means is so facilitated that the integrity of main- 
tenance of the system can be improved. 
[0065] Still other objects and advantages of the inven- 
tion will in part be obvious and will in part be apparent 
form the specification. 

[0066] The invention accordingly comprises the fea- 
tures of construction, combinations of elements, and ar- 
rangement of parts which will be exemplified in the con- 
struction hereinafter set forth, and the scope of the in- 
vention will be indicated in the claims] 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0067] Fig. 1 is a. front schematic illustrative of the 
whole construction of one example of the color image 
formation system to which the invention is applied. 
[0068] Fig. 2 is illustrative of the construction of Fig. 
1 wherein photosensitive member cartridges are with- 
drawn out of the system proper. 

[0069] Fig. 3 is a perspective view of the photosensi- 
tive cartridge 40 from which the developing devices are 
removed. 

[0070] Fig. 4 is a perspective view illustrative of how 
one of a plurality of developing devices is detached from 
or attached to the photosensitive member cartridge with 
the rest remaining mounted thereon. 
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[0071] Fig. 5 is a perspective view illustrative of the 
attachment/detachment mechanism for one embodi- 
ment where all developing devices are constructed in 
the form of an integral developing cartridge. 

5 [0072] Fig. 6 is a perspective view illustrative of the 
attachment/detachment mechanism for an embodiment 
of the invention, wherein the black developing device is 
constructed in the form of a single developing cartridge 
and the remaining developing devices are constructed 

10 jn the form of an integral developing cartridge. 

[0073] Fig. 7 is illustrative of one embodiment of the 
mechanism for rotating the photosensitive members in 
the photosensitive member cartridge in synchronism 
with one another. 

15 [0074] Fig. 8 is illustrative of one modification to the 
embodiment of Fig. 7. 

[0075] Fig. 9 is a schematic of the rotation transmis- 
sion portion of Fig. 8 as viewed from above. 
[0076] Fig. 10 is illustrative of the construction of the 

20 mechanism for synchronized rotation of the photosen- 
sitive members in an embodiment of the invention, 
wherein the photosensitive member cartridge 40 is 
mounted on the system proper, and the photosensitive 
members and developing devices arc driven by moans 

25 of separate driving sources. 

[0077] Fig. 11 is illustrative of the construction of the 
mechanism for rotating the developing devices in the 
embodiment of Fig. 10. 

[0078] Fig. 1 2 is illustrative of one embodiment of the 
30 mechanism for adjusting the photosensitive member 

cartridge for color misalignments. 

[0079] Fig. 13 is a front schematic illustrative of the 

whole construction of an embodiment of the color image 

formation system using a "cleaner-less" mode. 
35 [0080] Fig. 14 is a front schematic illustrative of the 

whole construction of an embodiment of the color image 

formation system using a recording medium carrier belt 

instead of the intermediate transfer belt. 

[0081] Fig. 15 is a front schematic illustrative of the 
40 whole construction of another color image formation 

system to which the invention is applied. 

[0082] Fig. 1 6 is illustrative of the system proper, from 

which the photosensitive member cartridge has been 

withdrawn. 

45 [0083] Fig. 17 is a perspective view of the photosen- 
sitive cartridge from which the developing devices are 
removed. 

[0084] Fig. 1 8 is a perspective view illustrative of how 
one of a plurality of developing devices is detached from 

so or attached to the photosensitive member cartridge with 
the rest remaining mounted thereon. 
[0085] Fig. 19 is a perspective view illustrative of the 
attachment/detachment mechanism for one embodi- 
ment where all developing devices are constructed in 

55 the form of an integral developing cartridge. 

[0086] Fig. 20 is a perspective view illustrative of the 
attachment/detachment mechanism for an embodiment 
of the invention, wherein the black developing device is 
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constructed i n the form of a single developing cartridge 
and the remaining developing devices are constructed 
in the form of an integral developing cartridge. 
[0087] Fig. 21 is illustrative of one embodiment of how 
exposure devices are attached to the frame of the pho- 
tosensitive member cartridge. 

[0088] Fig. 22 is a perspective schematic illustrative 
of how the exposure devices are each constructed in 
the form of an LED line head comprising an LED array. 
[0089] Fig. 23 is illustrative of an embodiment of reg- 
ulating color misalignments for the photosensitive mem- 
ber cartridge. 

[0090] Fig. 24 is a front schematic illustrative of the 
whole construction of an embodiment of the color image 
formation system making use of a "cleaner-less" mode. 
[0091] Fig. 25 is a front schematic illustrative of the 
whole construction of an embodiment of the color image 
system using a recording medium carrier belt in place 
of the intermediate transfer bell. 

[0092] Fig. 26 is a front schematic illustrative of the 
whole construction of an embodiment of the color image 
formation system using a charge injection electrode line 
head as write means. 

[0093] Fig. 27 is a perspective schematic illustrative 
of how the charge injection electrode line head of Fig. 
26 is position ed and constructed with respect to the pho- 
tosensitive member. 

[0094] Fig. 28 is a front schematic illustrative of the 
whole construction of yet another color image formation 
system to which the invention is applied. 
[0095] Fig. 29 is illustrative of the system of Fig. 28, 
from which the photosensitive member cartridge is with- 
drawn. 

[0096] Fig. 30 is a perspective view of the photosen- 
sitive member cartridge from which the developing de- 
vices are removed. 

[0097] Fig. 31 a perspective view illustrative of how 
one of a plurality of developing devices is detached from 
or attached to the photosensitive member cartridge with 
the rest remaining mounted thereon. 
[0098] Fig. 32 is a perspective view illustrative of the 
attachment/detachment mechanism for one embodi- 
ment where all developing devices are constructed in 
the form of an integral developing cartridge. 
[0099] Fig. 33 is a perspective view Illustrative of the 
attachment/detachment mechanism for an embodiment 
of the invention, wherein the black developing device is 
constructed in the form of a single developing cartridge 
and the remaining developing devices are constructed 
in the form of an integral developing cartridge. 
[0100] Fig. 34 is illustrative of the construction of one 
embodiment wherein the photosensitive members and 
intermediate transfer belts in the photosensitive mem- 
ber cartridge are rotated in synchronism with each other. 
[01 01 ] Fig. 35 is illustrative of the construction of one 
modification to Fig. 34. 

[0102] Fig. 36 is illustrative of the construction of the 
mechanism for synchronized rotation of the photosen- 



sitive members in an embodiment of the invention, 
wherein the photosensitive member cartridge is mount- 
ed on the system proper and the photosensitive mem- 
bers and developing devices are driven by means of 
5 separate driving sources. 

[0103] Fig. 37 is illustrative of the construction of the 
mechanism for rotating the developing devices in the 
embodiment of Fig. 36. 

[01 04] Fig. 38 is illustrative of one embodiment of the 
10 mechanism for adjusting the photosensitive member 
cartridge for color misalignments. 
[0105] Fig. 39 is a front schematic illustrative of the 
whole construction of an embodiment of the color image 
formation system using a "cleaner-less" mode. 
15 [0106] Fig. 40 is similarto Fig. 28, showingan embod- 
iment of the invention wherein the exposure devices are 
integrated with the photosensitive member cartridge. 
[0107] Fig. 41 is similar to Fig. 29, showing an embod- 
iment of the invention wherein the exposure devices are 
20 integrated with the photosensitive member cartridge. 
[01 08] Fig. 42 is a partially enlarged perspective view 
of one embodiment of how the exposure devices are at- 
tached to the frame of the photosensitive member car- 
tridge. 

25 [01 09] Fig. 43 is illustrative of another embodiment of 
the mechanism for adjusting the photosensitive member 
cartridge for color misalignments. 

[0110] Fig. 44 is a front schematic illustrative of the 
whole construction of a further color image formation 
30 system to which the invention is applied. 

[0111] Fig. 45 is illustrative of the system of Fig. 44, 
from which the photosensitive member cartridge is with- 
drawn. 

[0112] Fig. 46 is a perspective view of the photosen- 
35 sitive member cartridge from which the developing de- 
vices are removed. 

[0113] Fig. 47 is a perspective view illustrative of how 
one of a plurality of developing devices is detached from 
or attached to the photosensitive member cartridge with 

40 the rest remaining mounted thereon. 

[0114] Fig. 48 is a perspective view illustrative of the 
attachment/detachment mechanism for one embodi- 
ment where all developing devices are constructed in 
the form of an integral developing cartridge. 

45 [0115] Fig. 49 is a perspective view illustrative of the 
attachment/detachment mechanism for an embodiment 
of the invention, wherein the black developing device is 
constructed in the form of a single developing cartridge 
and the remaining developing devices are constructed 

so in the form of an integral developing cartridge. 

[01 16] Fig. 50 is illustrative of the construction of one 
embodiment wherein the photosensitive members in the 
photosensitive member cartridge are rotated in synchro- 
nism with each other. 

55 [0117] Fig. 51 is illustrative of the construction of one 
modification to Fig. 50. 

[0118] Fig. 52 is illustrative of the construction of the 
mechanism for synchronized rotation of the photosen- 
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sitive members in an embodiment of the invention, 
wherein the photosensitive member cartridge is mount- 
ed on the system proper, and the photosensitive mem- 
bers and developing devices are driven by means of 
separate driving sources. 

[0119] Fig. 53 is illustrative of the construction of the 
mechanism for rotating the developing devices in the 
embodiment of Fig. 52. 

[0120] Fig. 54 is illustrative of one embodiment of the 
mechanism for adjusting the photosensitive member 
cartridge for color misalignments. 
[0121] Fig. 55 is a front schematic illustrative of the 
whole construction of an embodiment of the color image 
formation system using a "cleaner-less" mode. 
[01 22] Fig. 56 is similar to Fig. 44, showing an embod- 
iment of the invention wherein the exposure devices are 
integrated with the photosensitive member cartridge. 
[01 23] Fig. 57 is illustrative of another embodiment of 
Lhe mechanism for adjusting the photosensitive member 
cartridge for color misalignments. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0124] The color image formation system according 
to the first aspect of the present invention is now ex- 
plained with reference to its embodiments. 
[0125] Fig. 1 is a front schematic illustrative of the 
whole construction of one embodiment of the color im- 
age formation system to which the invention is applied. 
As shown in Fig. 1, this image formation system com- 
prises an intermediate transfer belt 30 that is spanned 
in place with tensions applied thereon by a driving roller 
10, a follower roller20 and a tension roller 21 , and driven 
endlessly in the (counterclockwise) direction shown by 
an arrow. Four photosensitive members (drums) 41 K, 
41 C , 41 M and 41 Y having photosensitive layers on their 
outer surfaces, i.e., image carriers, are arranged at a 
given interval with respect to the intermediate transfer 
belt 30. The capital letters K, C, M and Y added to the 
numeral reference mean black, cyan, magenta and yel- 
low, indicating the photosensitive members for black, 
cyan, magenta and yellow, respectively. The same 
holds true for other members. The photosensitive mem- 
bers 41 K, 41 C, 41 M and 41 Y are rotationally driven in 
synchronism with the intermediate transfer belt 30 in the 
(clockwise) direction indicated by an arrow. Around 
each photosensitive member 41 (K, C. M, Y), there is lo- 
cated a corona charger 42(K, C, M. Y) comprising 
Scorotron acting as means for uniformly charging the 
outer surface of the photosensitive member 41 (K, C, M, 
Y), an exposure site 43(K, C, M, Y) for selectively ex- 
posing the outer surface of the member 41 (K, C, M, Y) 
uniformly charged by the corona charger 42(K, C, M, Y) 
to exposure light from an exposure unit 43 for each color, 
thereby forming an electrostatic latent image, a devel- 
oping device 44(K, C, M, Y) for imparting a developing 
agent that is a toner to the electrostatic latent image 
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formed at this exposure site 43(K, C, M : Y) to make a 
visible (toner) image, a primary transfer roller 45(K, C, 
M, Y) for successively transferring toner images devel- 
oped at this developing device 44(K. C. M, Y) onto the 

5 intermediate transfer belt 30 for primary transfer purpos- 
es, and a cleaning device 46(K, C ; M, Y) working as 
cleaning means for removing the remnants of toner on 
the surface of the photosensitive member 41 (K, C, M, 
Y) after transfer. 

w [0126] Typically using a non-magnetic mono-compo- 
nent toner as the developing agent, the developing de- 
vice 44(K, C, M ; Y) is constructed in the form of a de- 
veloping cartridge 47(K f C, M. Y) (see Fig. 4). Such a 
mono-component toner stored in the cartridge 47 is de- 

75 livered to a developing roller 49(K, C, M, Y) by way of a 
feed roller 48(K, C } M , Y). The thickness of a developing 
agent film deposited onto the surface of the developing 
roller 49(K, C, M, Y) is controlled by a control blade 50 
(K, C 5 M, Y). Then, the developing roller 49(K, C, M, Y) 

20 j s brought into contact or engagement with the photo- 
sensitive member 41 (K, C. M. Y) so that the developing 
agent is deposited onto the photosensitive member 41 
(K, C, M, Y) depending on the potential level of the pho- 
tosensitive member, thereby developing the latent im- 

25 age in the form of a toner image. 

[0127] The black, cyan, magenta and yellow toner im- 
ages formed at four such monochromatic toner image- 
formation stations are successively primary transferred 
onto the intermediate transfer belt 30 by primary transfer 

30 biases applied on the primary transfer rollers 45(K, C, 
M, Y), so that they are superposed successively one up- 
on another on the intermediate transfer belt 30, yielding 
a full-color toner image. Then, the full-color toner image 
is secondary transferred onto a recording medium P 

35 such as a recording sheet at a secondary transfer roller 
66, passing between a pair of fixing rollers 61 that are 
fixing means so that the toner image is fixed on the re- 
cording medium P. Finally, the recording medium is 
ejected by way of a pair of ejecting rollers 62 on an out- 

40 put tray 68 mounted on the top of the system. 

[0128] In Fig. 1 , it is noted that reference numeral 63 
is a sheet feed cassette for storing a multiplicity of re- 
cording media P in a superposed fashion, 64 a pickup 
roller for feeding recording media P from the sheet feed 

45 cassette 63 one by one, 65 is a pair of gate rollers for 
controlling the timing of when the recording medium P 
is to be fed to the secondary transfer site of the second- 
ary transfer roller 66, 66 the secondary transfer roller 
behaving as secondary transfer means for defining the 

50 secondary transfer site between it and the intermediate 
transfer belt 30, and 67 a cleaning blade working as 
cleaning moans for removal of the remnants of toner on 
the surface of the intermediate transfer belt 30 after sec- 
ondary transfer. 

55 [0129] It is here noted that the reasons why the black 
developing device 44K is located on the uppermost 
stream side of the intermediate transfer belt 30 in its 
endless direction and the yellow developing device 44Y 
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is positioned on the lowermost stream side are that 
when the toner image is transferred onto the recording 
medium P. black causes the most noticeable fogging 
whereas yellow causes the least noticeable fogging. In 
the case of reversal development or the like, fogging is 
caused by toner particles that are allowed to bear charg- 
es of polarity opposite to normal polarity at the develop- 
ing device. However, black toner particles showing the 
most noticeable fogging are first transferred onto the in- 
termediate transfer belt 30 as the lowermost layer. Of 
the black toner particles, fogging-prone toner particles 
remain firmly deposited onto the intermediate transfer 
belt 30 by means of image force or the like, so that they 
are less likely to be transferred onto the recording me- 
dium P at the secondary transfer site. On the other hand ? 
toner particles that cause the least noticeable yellow 
fogging are deposited onto the intermediate transfer belt 
30 as the uppermost layer. Although they are easily 
passed onto the recording medium P } yet they are less 
noticeable. Such an arrangement as explained above 
ensures that fogging is generally less noticeable be- 
cause the black toner particles leading to the most no- 
ticeable fogging are relatively less likely to be passed 
onto the recording medium P whereas the yellow toner 
particles leading to the least noticeable fogging are 
passed onto the recording medium P with relative ease. 
[0130] Since a mono-component developing agent 
such as a non-magnetic mono-component toner is 
used, there is no need of using a carrier such as a two- 
component developing agent. Accordingly, it is possible 
to reduce the volume of each developing device 44(K, 
G, M. Y) and so achieve a color image formation system 
of small size. 

[01 31 ] In such a color image formation system as con- 
structed as explained above according to the present 
invention, the four photosensitive members 41 K, 41 C, 
41 M and 41 Y, each provided therearound with the co- 
rona charger 42(K, C, M, Y) and the cleaning device 46 
(K } C, M, Y), are constructed in the form of an integral 
photosensitive member cartridge 40 that can be de- 
tached from or attached to the system proper, as shown 
in Figs. 1 and 2. In this case, the developing devices 
44K, 44C, 44M and 44Y that are appendixes to the pho- 
tosensitive members 41 K, 41C, 41 M and 41 Y are de- 
tachable from and attachable to the photosensitive 
member cartridge 40. 

[01 32] Referring to Fig. 2, the photosensitive member 
cartridge 40 is provided on its frame 70 with the four 
photosensitive members 41 K, 41 C, 41 M and 41 Y and 
their appendixes, i.e., the corona chargers 42(K, C, M, 
Y) and cleaning devices 46(K, C, M, Y) while they are 
relatively positioned. To withdraw this cartridge from the 
system proper, it is first lifted up as shown by a double- 
arrow and then slid. To this end, a pair of fixing rollers 
61 and a pair of ejecting rollers 62 are mounted on a 
side plate 69 that can turn concentrically with respect to 
the center of rotation of the follower roller 20. The pair 
of fixing rollers 61 and the pair of ejecting rollers 62 are 



retracted, thereby defining an opening through which 
the photosensitive member cartridge 40 is withdrawn 
out of the system. In the state where the photosensitive 
member cartridge 40 has been withdrawn out of the sys- 

5 tern, the photosensitive members 41 (K, C, M, Y) are 
spaced away from the intermediate transfer belt 30 so 
that the photosensitive member cartridge 40 can be de- 
tached from the system and replaced by a new photo- 
sensitive member cartridge 40. 

10 [0133] Fig. 3 is a perspective view of the photosensi- 
tive cartridge 40 from which the developing devices 44K, 
44C. 44M and 44Y are removed, and Fig. 4 is a per- 
spective view illustrative of how the developing device 
44Y is detached from or attached to the photosensitive 

15 member cartridge 40 with the developing devices 44K, 
44C and 44M remaining mounted thereon. The frame 
70 is in a rectangular box form, between both sides 
plates of which there are four photosensitive members 
41K ; 41C, 41M and 41Y that are positioned at a given 

20 interval and parallel with one another for rotation on their 
shafts 71K, 71C, 71M and 71Y. The shaft 71(K, C ; M, 
Y) of each photosensitive member 41 (K, C, M, Y) is pro- 
vided at its one end with a gear 72 (K, C, M, Y). By way 
of the gear train to be referred to later, the photosensitive 

25 members 41 (K : C, M, Y) are rotatable in the (clockwise) 
direction indicated by the arrow in Fig. 1 at the same 
speed and in synchronism with one another. 
[01 34] Between the same two side plates of the frame 
70, the corona chargers 42(K, C M, Y) and cleaning de- 

30 vices 46(K, C, M, Y) (which, in Fig. 3, are invisible be- 
cause of being concealed by the photosensitive mem- 
bers 41 (K, C , M , Y) and frame 70) . all appendixes to the 
photosensitive members 41 (K, C, M, Y), are mounted 
at given positions. On one side of the side plate of the 

35 frame 70 there are provided electrodes 75(K, C, M, Y) 
for applying high voltages on the discharge wires of the 
corona chargers or Scorotrons 42(K, C, M, Y) and elec- 
trodes 76(K, C, M, Y) for applying high voltages on the 
grits of the Scorotrons. On the same one side of the side 

40 plate of the frame 70 there are also provided electrodes 
77(K, C, M, Y) for applying developing bias voltages on 
the developing rollers 49(K, C, M, Y) of the developing 
devices 44(K, C, M, Y) in the state where the developing 
devices 44(K, C, M, Y) are mounted on the photosensi- 

45 tive member cartridge 40 and electrodes 78(K, C, M, Y) 
for applying developing feed bias voltages on the feed 
rollers 48(K, C, M, Y) in the same stale. On the same 
side plate, there is further provided an IC 11 0 as memory 
means for storing information about the fabrication and 

so use of the photosensitive member cartridge 40, color 
misalignments, etc. Upon the photosensitive member 
cartridge 40 mounted on the system proper, the elec- 
trodes 75(K, C, M f Y), electrodes 76(K, C, M, Y), elec- 
trodes 77(K, C, M, Y), electrodes 78(K, C, M, Y) and IC 

55 110 are automatically connected to the power source 
circuit and control circuit of the system proper. In this 
state, the shafts 71 (K, C ; M, Y) of the photosensitive 
members 41 (K, C, M, Y) are also automatically connect- 
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ed to ground for earth purposes. 
[0135] At the inner upper sides of the same two side 
plates of the frame 70. there are provided guide grooves 
73(K, C. M. Y) for receiving the developing devices 44 
(K, C, M, Y) at constant positions corresponding to the 
photosensitive members 41 (K, C : M, Y), To fix the de- 
veloping devices 44(K : C, M, Y) received along the 
guide grooves 73(K, C, M, Y). fixing levers 74(K, C, M, 
Y) are pivotally provided. On both sides of the develop- 
ing cartridge 47(K, C, M, Y) of each developing device 
44(K, C : M, Y), there are guide ridges 79(K, C, M, Y) 
that are to be inserted in the associated guide grooves 
73(K, C, M, Y) from the upper open ends thereof (see 
Fig. 4 where only one guide ridge 79Y of the developing 
cartridge 47Y is visible). To mount the developing devic- 
es 44(K, C, M, Y) on the associated photosensitive 
members 41 (K, C. M, Y), the guide ridges 79(K, C, M, 
Y) are inserted from above into the associated guide 
grooves 73(K, C, M, Y) and the fixing levers 74(K, C, M, 
Y) are then pivoted to fix the developing devices in 
place. To remove the developing cartridges 47(K, C, M : 
Y) for replacement or other purposes, the fixing levers 
74(K, C, M, Y) are pivoted back to guide the developing 
cartridges 47(K, C, M, Y) upward along the guide 
grooves 73(K. C, M, Y). 

[01 36] According to the embodiment of Fig. 4, the de- 
veloping cartridges 47(K, C, M, Y) forming part of the 
individual developing devices 44(K, C, M, Y) can sepa- 
rately be attached to or detached from the associated 
photosensitive members 41 (K, C, M t Y); of the develop- 
ing devices 44(K, C, M, Y), only an exhausted or dead 
developing device(s) can be replaced with no wasteful 
replacement of the rest, so that running cost reductions 
are achievable. 

[0137] Fig. 5 is a perspective view illustrative of the 
attachment/detachment mechanism for an embodiment 
of the invention wherein four or black, cyan : magenta 
and yellow developing devices 44(K. C, M, Y) are con- 
structed in the form of an integral development cartridge 
47 for such a photosensitive member cartridge 40 as 
described above. In this embodiment, only one pair of 
guide grooves 73 are provided at the inner upper sites 
of both side plates of the frame 70 of the photosensitive 
member cartridge 40, spanning between both side 
plates. Accordingly, only one pair of pivotal fixing levers 
74 are provided. On the other hand, the four developing 
devices 44(K, C, M, Y) are constructed in the form of an 
integrated single developing cartridge 47. On each side 
of the developing cartridge 47 there is mounted a guide 
ridge 79 that is to be inserted into the associated guide 
groove 73 from the upper open end thereof (in Fig. 5, 
one guide ridge 79 alono is visible). To mount the devel- 
oping cartridge 47 on the photosensitive member car- 
tridge 40, the guide ridges 79 are inserted from above 
into the guide grooves 73 and the fixing levers 74 are 
then pivoted to fix the developing cartridge in place. To 
remove the developing cartridge 47 for replacement or 
other purposes, the fixing levers 74 are pivoted back so 



that the developing cartridge 47 can be guided upward 
along the guide grooves 73. 

[0138] The embodiment of Fig. 5. wherein the four or 
black, cyan, magenta and yellow developing devices 44 

5 (K, C, M . Y) are designed as the integral developing car- 
tridge 47, has the merit of reducing the number of con- 
sumable parts, thereby improving the integrity of main- 
tenance and avoiding a risk of anything wrong happen- 
ing upon mounting. 

w [0139] Fig. 6 is a perspective view illustrative of the 
attachment/detachment mechanism for such a photo- 
sensitive member cartridge 40 as described above, 
wherein a black developing device 44K is constructed 
in the form of one single developing cartridge 47K that 

15 is detachable from or attachable to a black photosensi- 
tive member 41 K as is the case with Fig. 3 or Fig. 4. and 
three or cyan, magenta and yellow developing devices 
44(C, M, Y) are constructed in the form of an integral 
developing cartridge 47YMC. At the inner upper sites of 

20 both side plates of a frame 70 of the photosensitive 
member cartridge 40 there are provided guide grooves 
73K for receiving the developing cartridge 47K between 
both side plates and guide grooves 73YMC for receiving 
the developing cartridge 47YMC, and there arc provided 

25 pivotal fixing levers 74K and 74YMC, accordingly. On 
the other hand, the black photosensitive member car- 
tridge 40 is provided on both its sides with guide ridges 
79K and the three-color developing cartridge 47YMC is 
provided on both its sides with guide ridges 79YMC (in 

30 Fig. 6, only one guide ridge 79YMC is visible on the de- 
veloping cartridge 47YMC). To mount the developing 
cartridge 47K or 47YMC on the photosensitive member 
cartridge 40, the guide ridges 79K or 79YMC are insert- 
ed from above into the guide grooves 73K or 73YMC, 

35 whereupon the fixing levers 74K or 74YMC are pivoted 
to fix the developing cartridge in place. To remove the 
developing cartridge 47K or 47YMC for replacement or 
other purposes, the fixing levers 74K or 74YMC are piv- 
oted back so that the developing cartridge 47K or 

40 47YMC can be guided upward along the guide grooves 
73K or 73YMC. 

[0140] The embodiment of Fig. 6, wherein the three- 
color or cyan, magenta and yellow developing devices 
44(C, M, Y) are constructed In the form of the integral 

45 developing cartridge 47YMC, has the merit of removing 
the number of consumable parts, thereby improving the 
integrity of maintenance and avoiding a risk of anything 
wrong happening upon mounting. This embodiment has 
another merit of preventing the three-color or cyan, ma- 

50 genta and Y developing devices 44(C, M , Y) from going 
to waste, because the black developing device 44K 
most frequently used in general can be replaced in the 
form of the independent developing cartridge 47K. 
[0141] Next, an account is given of the mechanism of, 

55 upon the photosensitive member cartridge 40 mounted 
on the system proper, rotating the photosensitive mem- 
bers 41 K, 41 C, 41 M and 41 Y in the cartridge 40 in syn- 
chronism with one another, thereby preventing any color 
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misalignments. Fig. 7 is illustrative of one construction 
for achieving this. As already mentioned, the shafts 71 
(K. C r M ; Y) of the photosensitive members 41 (K ; C. M r 
Y) are mounted at their one ends with gears 72K, 72C, 
72M and 72Y, respectively, which are molded using the 
same mold. Three idle gears for transmission of rota- 
tional force are provided; an idle gear 81 is interposed 
between the gears 71 K and 72C S an idle gear 82 be- 
tween the gears 72C and 72M, and an idle gear 83 be- 
tween the gears 72M and 72Y forming a gear train. A 
driving gear 91 in mesh with one gear in this gear train, 
for instance, gear 72Y, is disposed at a driving source 
90 on the side of the system proper so that upon the 
photosensitive cartridge 40 mounted at a given position, 
the driving gear 91 meshes with the gear 72Y. 
[01 42] On the other hand, the shaft of the developing 
roller 49(K, C, M, Y) of the developing device 44(K, C, 
M , Y) is fixedly provided at its one end with a developing 
roller gear 84(K, C : M, Y), and the shaft of the feed roller 
48(K, C ; M. Y) is fixedly provided at its one end with a 
feed roller gear 85(K, C, M, Y). An idle roller 86(K, C, M, 
Y) is interposed between the developing roller gear 84 
(K, C, M, Y) and the feed roller gear 85(K, C, M, Y). The 
developing roller gear 84(K ; C, M : Y) meshes with the 
gear 72(K, C, M. Y) of the photosensitive member 41 (K, 
C, M ; Y). so that the developing roller 49(K : C, M ; Y) and 
feed roller 48(K, C, M, Y) of the developing device 44 
(K, C, M, Y), too, can be rotationally driven in synchro- 
nism with the photosensitive member 41 (K, C, M, Y). 
[0143] By rotating the driving gear 91 of the driving 
source at one site on the side of the system proper ac- 
cording to this arrangement, it is possible to rotationally 
drive the four photosensitive members 41 (K, C, M, Y) 
and the appendixes thereto, i.e., the developing rollers 
49(K, C, M, Y) and feed rollers 48(K, C, M, Y) of the 
developing devices 44(K, C, M, Y), all in synchronism 
with one another. 

[0144] This embodiment ensures the operating effi- 
ciency of attachment/detachment of the photosensitive 
member cartridge 40 is improved because the point of 
meshing of the gears for transmission of driving force 
upon attachment/detachment of the photosensitive 
member cartridge 40 is limited to one. Since the posi- 
tioning criterion for the photosensitive member cartridge 
40 is defined by this driving force transmission gear 91 , 
it is also possible to improve the precision of meshing 
and, hence, provide a system for forming high-quality 
images that are substantially free from any color mis- 
alignment or any banding (variations in densities, etc. at 
right angles with the feed direction). 
[0145] It is understood that the mechanism for syn- 
chronized transmission of rotational force for the photo- 
sensitive members 41 K, 41 C, 41 M and 41 Y is not limited 
to such a gear train as shown, and so may be construct- 
ed using a belt or chain, for instance. 
[0146] Fig. 9 is illustrative of one modification to the 
embodiment of Fig. 8. Fig. 9 is a schematic of the rota- 
tion transmission portion comprising the gear 91 , gear 



92, clutch 93 and gears 94 to 96 of Fig. 8 as viewed from 
above. In this modification, the driving gear 91 of the 
driving source (Fig. 7) on the side of the system proper 
is designed to mesh with the gear 72K via the gear 92. 

5 with the omission of the idle gear 81 interposed between 
the gears 72K and 72C. Instead, a rotation transmission 
mechanism comprising the gear 92, clutch 93 and gears 
94 to 96 as shown in Fig. 9 is interposed between the 
gear 72K and 72C. As the clutch 93 is put on, the rota- 

w tional force of the gear 92 is transmitted to the gear 94 
and then to gear 95 in mesh with that gear 94, so that 
rotation in the same direction as is the case with the gear 
72K is transmitted to the gear 72C via the gear 96 inter- 
posed between that gear 95 and the gear 72C. The ro- 

15 tation of the gears 72M and 72Y is transmitted as is the 
case with Fig. 7. It is here noted that since the gears 92, 
94 and 96 are molded using the same mold, the four 
photosensitive members are rotationally driven in syn- 
chronism and at the same speed. 

20 [0147] In this modification, as the clutch 93 is put off, 
the rotation of the driving gear 91 is transmitted to only 
the black developing device 44K : so that other develop- 
ing devices 44(C, M, Y) remain inoperative. When only 
a black imago is formed, therefore, there is only the need 

25 of putting the black photosensitive member 41 K and the 
associated developing device 44K in effective opera- 
tion; other photosensitive members 41 (C, M, Y) and the 
associated developing devices 44(C, M, Y), which are 
not required to be placed in operation, are rendered in- 

30 operative. It is thus possible to prevent unnecessary 
consumption of the developing devices 44(C, M, Y), 
thereby extending their service lives. 
[0148] Figs. 10 and 11 are illustrative of an embodi- 
ment of the invention, wherein the photosensitive mem* 

35 ber cartridge 40 is mounted on the system proper and 
the photosensitive members 41 (K, C, M. Y) and devel- 
oping devices 44(K, C, M, Y) of the photosensitive mem- 
ber cartridge 40 are driven by means of separate driving 
sources. Fig. 10 is similar to Fig. 7. In this embodiment, 

40 the developing roller gears 84(K, C, M, Y) of the devel- 
oping devices 44(K, C, M, Y) are not in mesh with the 
gears 72(K, C, M, Y) of the photosensitive members 41 
(K, C, M, Y) or separated therefrom, as can be seen from 
Fig. 1 0. The embodiment of Fig. 1 0 is different from that 

45 of Fig. 7 only in terms of the gear train of the photosen- 
sitive member cartridge 40. By rotating the driving gear 
91 of the driving source 90 on the side of the system 
proper, the four photosensitive members 41 (K, C, M, Y) 
can thus be rotationally driven in synchronism, as can 

50 be see from Fig. 1 0. Although depending on the driving 
force of that driving source 90, however, the developing 
roller 49(K, C, M, Y) and feed roller 48(K, C, M, Y) of the 
developing device 44(K, C, M, Y) are kept from rotation. 
In this embodiment, there is another driving source 1 00 

55 at another site on the side of the system proper, as 
shown in Fig. 11 . When the photosensitive member car- 
tridge 40 is mounted at a given position of the system 
proper, four gears 101 (K, C, M, Y) of the separate driving 



13 



BNSDOCiD: <EP 1273980A2J. > 



23 



EP 1 273 980 A2 



source 100, designed to rotate in synchronism and in 
the same direction, are positioned in such a way that 
they mesh with the developing roller gears 84(K : C ; M. 
Y) fixed at one ends of the shafts of the developing roll- 
ers 49(K, C ; M. Y) of the developing devices 44(K, C : 
M. Y) mounted on the photosensitive member cartridge 
40. Thus, the developing devices 44(K ; C ? M, Y) are ro- 
tationally driven by the driving source 100 that is sepa- 
rate from that for the photosensitive members 41 (K, C s 
M. Y). 

[0149] In such an arrangement as shown in Fig. 1, 
color misalignments and image banding are largely de- 
pendent on the precision of rotation of the image carri- 
ers; however they are less dependent on the precision 
of rotation of the developing rollers. Therefore, if the 
driving source 90 for the photosensitive members 41 (K, 
C, M, Y) of the photosensitive member cartridge 40 is 
made separate from the driving source 100 for the de- 
veloping devices 44(K, C, M ; Y) as shown in Figs. 10 
and 11 . it is then possible to prevent rotation variations 
caused as by fluctuations in the torque of developing 
means from having influences on the rotation of the im- 
age carriers and, hence, provide a system for forming 
high-quality images with neither color misalignments 
nor image banding. 

[01 50] Fig. 12 is illustrative of one embodiment of the 
mechanism for adjusting color misalignments occurring 
due to position misalignments between the photosensi- 
tive members 41 K f 41 C : 41 M and 41 Y, especially skews 
in parallelism, when four different monochromatic toner 
images are transferred onto the intermediate transfer 
belt 30 in a superposed fashion. As shown in Fig. 12, 
while the shaft 71 (K, C, M, Y) of each photosensitive 
member 41 (K, C ; M, Y) extending from one side plate 
of the frame 70 is sandwiched between an adjustment 
screw 105 and the leading end of an extensible spring 
106, the other end of the extensible spring 106 is fixed 
to the side plate 70. In this state, if the leading end of 
the adjustment screw 105 is adjustable in the direction 
opposite to the direction of extension of the extensible 
spring 106 to adjust the position of one end of the shaft 
71 (K, C, M, Y). it is then possible to adjust skews in par- 
allelism between the photosensitive members 41 K, 
41 C, 41 M and 41 Y. It is not always required to provide 
all the four photosensitive members 41 K, 41 C, 41 M and 
41 Y with such color misalignment adjustment mecha- 
nisms. It is noted that it is acceptable to provide the op- 
posite ends of the shafts 71 (K, C, M, Y) with such color 
misalignment adjustment mechanisms. However, this is 
not always necessary because misalignments can be 
electrically eliminated by controlling the timing of when 
color latent images formed on the photosensitive mem- 
bers 41 (K ; C, M, Y) are to be written, as long as given 
parallelism is maintained between the photosensitive 
members 41 (K, C, M, Y). 

[0151] By providing the photosensitive member car- 
tridge 40 with the position alignment mechanism for the 
photosensitive members 41 (K, C, M, Y) in this way, it is 
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possible to make fine adjustments of the positions of the 
photosensitive members 41 (K, C, M, Y) onto which la- 
tent images are to be written and transferred, thereby 
reducing color misalignments. It is here noted that the 

5 color misalignment adjustment by this color (position) 
misalignment adjustment mechanism may be made up- 
on shipment of the photosensitive member cartridge 40 
or anytime after its attachment to the system proper. 
[0152] Referring now to an electrographic system 

10 wherein latent images formed on image carriers are ton- 
er developed and the resulting toner images are trans- 
ferred onto transfer media., there is a so-called "cleaner- 
less" mode wherein the remnants of toner not trans- 
ferred onto the image carriers are recovered at devel- 

15 oping devices without recourse to such cleaning devices 
as shown in Fig. 1 (for instance, see JP-B 06-77166). 
This "cleaner-less" mode is embodied as shown in Fig. 
13, dispensing with the cleaning devices 46(K, C, M, Y). 
The embodiment of Fig. 13 is the same in construction 

20 as that of Fig. 1 with the exception of the absence of the 
cleaning devices 46(K, C, M ; Y); any detailed account 
of its construction and action is not given. The construc- 
tion of the photosensitive member cartridge 40 in this 
embodiment, too, is the same as that of Figs. 1 and 2 

25 with the exception of the absence of the cleaning devic- 
es 46(K. C, M, Y); four photosensitive members 41 K. 
41 C, 41 M and 41 Y are integrated with corona chargers 
42(K, C, M, Y) disposed around them. 
[0153] By use of the mode that dispenses with any 

30 cleaning device, it is possible to reduce the size of the 
photosensitive member cartridge 40 and the system 
proper. In addition, it is possible to diminish reaction 
force that may otherwise act on the photosensitive 
members 41 (K, C, M, Y) through the blades, etc. of 

35 cleaning devices, resulting in prevention of color mis- 
alignments. This is because the frame 70 is kept from 
deformation so that any position misalignment between 
the photosensitive members 41 (K, C, M. Y) can be 
avoided. 

40 [01 54] The present invention has been explained with 
reference to some embodiments applied to the tandem 
type system for forming color images using the interme- 
diate transfer belt 30 (Fig. 1), wherein four photosensi- 
tive members 41 (K, C. M, Y) are integrated into the pho- 

45 tosensitive member cartridge 40 according to the 
present invention. It is here noted that instead of the in- 
termediate transfer belL, it is acceptable to use a record- 
ing medium carrier belt. In this case, the recording me- 
dium carrier belt is used to carry and deliver recording 

50 media such as recording sheets. A plurality of mono- 
chromatic toner images are successively transferred di- 
rectly onto a recording shoot, followed by the fixation of 
toner images of different colors which are superposed 
one upon another on the recording medium. A typical 

55 example of this is shown in Fig. 14. The embodiment of 
Fig. 14 is the same as that of Fig. 1 with the exception 
of the following points. Instead of the intermediate trans- 
fer belt 30 of Fig. 1 , a recording medium carrier belt 30' 
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is used to carry and deliver a recording medium (sheet) 
P. The recording sheets from a sheet feed cassette 63 
are picked up by a pickup roller 64 on a one-by-one ba- 
sis, and the feed timing of the recording sheet is con- 
trolled by a pair of gate rollers 65 in such a way that it 
is in synchronism with electrostatic latent images 
formed on the photosensitive members 41 (K, C : M : Y). 
Toner images formed on the photosensitive members 
41 (K, C, M r Y) are successively transferred and super- 
posed onto the recording medium P being delivered un- 
der the action of primary transfer rollers 45(K, C : M, Y). 
Then, the recording medium P bearing the resulting full- 
color image thereon is released from the recording me- 
dium carrier belt 30' by a release roller 1 07, and passes 
between a pair of fixing rollers 61 defining a fixing por- 
tion, where the full-color toner image is fixed onto the 
recording medium P. Finally, the recording medium is 
ejected via a pair of ejecting rollers 62 onto an output 
Iray 68 mounted on the upper portion or the system. The 
construction of the photosensitive member cartridge 40 
in particular is the same as that of Fig. 1 or the like. To 
those skilled in the art, it would be apparent that any one 
of the aforesaid embodiments can be applied to the tan- 
dem type of color image formation system where record- 
ing media are carried and delivered by such a recording 
medium carrier belt not by the intermediate transfer 
belt, and toner images are transferred onto the record- 
ing media. 

[0155] In accordance with the inventive color image 
formation system wherein, as explained above, a plu- 
rality of photosensitive members 41 (K, C } M, Y) are mu- 
tually positioned and mounted on a photosensitive 
member cartridge 40 detachable from and attachable to 
the system proper and developing devices 44(K, C s M, 
Y) are disposed in such a way as to be detachable from 
and attachable to the photosensitive members 41 (K, C, 
M, Y) mounted on the photosensitive member cartridge 
40, the precision of relative positions between the pho- 
tosensitive members is so improved that color misalign- 
ments ascribable to misalignments between the photo- 
sensitive members and skews thereof can be prevent- 
ed. 

[0156] Gears can be associated with the photosensi- 
tive members in such phase relations as to reduce 
speed fluctuations due to the gears that drive the pho- 
tosensitive member, so that the cartridge 40 can be con- 
structed in an integral form. In addition, color misalign- 
ments due to the photosensitive member-driving gears 
can be considerably reduced (Fig. 7 and so on). Where 
the photosensitive members are individually mounted 
on the system proper, it is impossible to make phase 
adjustments of such gears because the photosensitive 
members rotate by themselves. 

[0157] Further, the photosensitive member cartridge 
40 can be finished up using photosensitive members of 
uniform performance singled out at the time of shipping, 
so that color changes due to variations in the photosen- 
sitive members' properties of different colors can be pre- 
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vented. In addition, the integrity of maintenance can be 
improved because a plurality of photosensitive mem- 
bers can be replaced at the same time. 
[01 58] Furthermore, the arrangement wherein the de- 

5 veloping devices 44(K, C, M, Y) are designed as detach- 
able from and attachable to the photosensitive member 
cartridge 40 ensures that the developing devices 44(K, 
C, M. Y) can be replaced independently of the photo- 
sensitive member cartridge 40. Therefore, even when 

10 the developing devices 44(K, C, M ; Y) are exhausted or 
used up and so must be replaced with new ones, there 
is no need of making a replacement for the photosensi- 
tive members 41 (K, C. M } Y), so that running cost re- 
ductions are achievable. 

15 [01 59] What is necessary when the developing devic- 
es 44(K, C, M, Y) are used up is only their replacement. 
There is no need of any color matching operation de- 
pending on the positions and configuration of the pho- 
tosensitive members 41 (K, C, M, Y). It is thus possible 

20 to provide an image formation system having improved 
operating efficiency. 

[0160] For replacement of the developing devices 44 
(K, C, M.. Y), only the withdrawal of the photosensitive 
member cartridge 40 is needed. Then, new developing 

25 devices are attached to the photosensitive member car- 
tridge 40. Thus, the operation for replacement of the de- 
veloping devices 44(K, C, M, Y) is so facilitated that the 
integrity of maintenance can be improved. 
[0161] It is also acceptable to construct a plurality of 

30 photosensitive members 41 (K, C, M, Y) in the form of 
one single replacement and the developing devices 44 
(K, C, M, Y) in the form of one single replacement 47 
(Fig. 19), so that the integrity of maintenance can be 
much more improved. 

35 [0162] The color image formation system according 
to the second aspect of the present invention is now ex- 
plained with reference to some embodiments. 
[0163] Fig. 15 is a front schematic illustrative of the 
whole construction of another color image formation 

40 system to which the invention is applied. As shown in 
Fig. 15. this image formation system comprises an in- 
termediate transfer belt 30 that is spanned in place with 
tensions applied thereon by a driving roller 1 0, a follower 
roller 20 and a tension roller 21 , and driven endlessly in 

45 the (counterclockwise) direction indicated by an arrow. 
Four photosensitive members (drums) 41 K, 41 C, 41 M 
and 41 Y having photosensitive layers on their outer sur- 
faces, i.e., image carriers, are arranged at a given inter- 
val with respect to the intermediate transfer belt 30. The 

so capital letters K, C, M and Y annexed to the numeral 
reference mean black, cyan, magenta and yellow, indi- 
cating the photosensitive members for black, cyan, ma- 
genta and yellow, respectively. The same holds true for 
other members. The photosensitive members 41 K, 

55 41 C, 41 M and 41 Y are rotationally driven in synchro- 
nism with the intermediate transfer belt 30 in the (clock- 
wise) direction indicated by an arrow. Around each pho- 
tosensitive member 41 (K, C, M, Y), there is located a 



EP 1 273 980 A2 



15 



BNSDOCID: <EP 1273980A2J. > 



I 



27 



EP 1 273 980 A2 



corona charger 42(K. C, M, Y) comprising Scorotron act- 
ing as means for uniformly charging the outer surface 
of the photosensitive member 41 (K ; C. M, Y). an expo- 
sure device 43'(K, C, M. Y) for selectively exposing the 
outer surface of the member 41 uniformly charged by 
the corona charger 42{K ; C : M, Y) to exposure light for 
each color thereby forming an electrostatic latent im- 
age, a developing device 44(K, C, M, Y) for imparting a 
developing agent that is a tonertothe electrostatic latent 
image formed at this exposure device 43'(K, C, M, Y) to 
make a visible (toner) image : a primary transfer roller 
45(K, C. M, Y) for successively transferring toner imag- 
es developed at this developing device 44(K. C, M ? Y) 
onto the intermediate transfer belt 30 for primary trans- 
fer purposes, and a cleaning device 46(K. C, M , Y) work- 
ing as cleaning means for removing the remnants of ton- 
er on the surface of the photosensitive member 41 (K, 
C, M, Y) after transfer. 

[0164] Typically using a non-magnetic mono-compo- 
nent toner as the developing agent, the developing de- 
vice 44(K, C, M s Y) is constructed in the form of a de- 
veloping cartridge 47(K, C, M, Y) (see Fig. 18). Such a 
mono-component toner stored in the cartridge 47 is de- 
livered to a developing roller 49(K, C. M. Y) by way of a 
feed roller 48(K, C. M, Y). The thickness of a developing 
agent film deposited onto the surface of the developing 
roller 49(K, C, M, Y) is controlled by a control blade 50 
(K, C, M, Y). Then, the developing roller 49(K, C, M f Y) 
is brought into contact or engagement with the photo- 
sensitive member 41 (K, C, M, Y) so that the developing 
agent is deposited onto the photosensitive member 41 
(K, C, M, Y) depending on the potential level of the pho- 
tosensitive member, thereby developing the latent im- 
age in the form of a toner image. 
[01 65] The black, cyan, magenta and yellow toner im- 
ages formed at four different such monochromatic toner 
image-formation stations are successively primary 
transferred onto the intermediate transfer belt 30 by pri- 
mary transfer biases applied on the primary transfer roll- 
er 45(K, C, M, Y), so that they are superposed succes- 
sively one upon another on the intermediate transfer belt 
30, yielding a full-color toner image. Then, the full-color 
toner image is secondary transferred onto a recording 
medium P such as a recording sheet at a secondary 
transfer roller 66, passing between a pair of fixing rollers 
61 that are fixing means so that the toner image is fixed 
on the recording medium P. Finally, the recording medi- 
um is ejected by way of a pair of ejecting rollers 62 on 
an output tray 68 mounted on the top of the system. 
[01 66] In Fig. 1 5, it is noted that reference numeral 63 
is a sheet feed cassette for storing a multiplicity of re- 
cording media P in a superposed fashion, 64 a pickup 
roller for feeding recording media P from the sheet feed 
cassette 63 one by one, 65 is a pair of gate rollers for 
controlling the timing of when the recording medium P 
is to be fed to the secondary transfer site of the second- 
ary transfer roller 66, 66 the secondary transfer roller 
behaving as secondary transfer means for defining the 
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secondary transfer site between it and the intermediate 
transfer belt 39, and 67 a cleaning blade working as 
cleaning means for removal of the remnants of toner on 
the surface of the intermediate transfer belt 30 after sec- 

5 ondary transfer. 

[01 67] It is here noted that the reasons why the black 
developing device 44K is located on the uppermost 
stream side of the intermediate transfer belt 30 in its 
endless direction and the yellow developing device 44Y 

io is positioned on the lowermost stream side are that 
when the toner image is transferred onto the recording 
medium P. black causes the most noticeable fogging 
whereas yellow causes the least noticeable fogging. In 
the case of reversal development or the like, fogging is 

75 caused by toner particles that are allowed to bear charg- 
es of polarity opposite to normal polarity at the develop- 
ing device. However, black toner particles showing the 
most noticeable fogging are first transferred onto the in- 
termediate transfer bell 30 as the lowermost layer. Of 

20 the black toner particles, fogging-prone toner particles 
remain firmly deposited onto the intermediate transfer 
belt 30 by means of image force or the like, so that they 
are less likely to be transferred onto the recording me- 
dium P at the secondary transfer site. On the other hand, 

25 toner particles that cause the least noticeable yellow 
fogging are deposited onto the intermediate transfer belt 
30 as the uppermost layer. Although they are easily 
passed onto the recording medium P, yet they are less 
noticeable. Such an arrangement as explained above 

30 ensures that fogging is generally less noticeable be- 
cause the black toner particles leading to the most no- 
ticeable fogging are relatively less likely to be passed 
onto the recording medium P whereas the yellow toner 
particles leading to the least noticeable fogging are 

35 passed onto the recording medium P with relative ease. 
[0168] Since a mono-component developing agent 
such as a non-magnetic mono-component toner is 
used, there is no need of using a carrier such as a two- 
component developing agent. Accordingly, it is possible 

40 to reduce the volume of each developing device 44(K, 
C, M , Y) and so achieve a color image formation system 
of small size. 

[0169] In such a color image formation system as con- 
structed as explained above according to the present 

45 invention, the four photosensitive members 41 K, 41 C, 
41 M and 41 Y, each provided therearound with the co- 
rona charger 42(K. C, M, Y), exposure device 43'(K, C, 
M, Y) and the cleaning device 46(K, C, M, Y), are con- 
structed in the form of an integral cartridge 40 that can 

50 be detached from or attached to the system proper, as 
shown in Figs. 15 and 16. In this case, the developing 
devices 44K, 44C, 44M and 44Y that arc appendixes to 
the photosensitive members 41 K ; 41 C, 41 M and 41 Y 
are detachable from and attachable to the photosensi- 

55 tive member cartridge 40. 

[0170] Referring to Fig. 16, the photosensitive mem- 
ber cartridge 40 is provided on its frame 70 with the four 
photosensitive members 41 K, 41 C, 41 M and 41 Y and 
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their appendixes, i.e., the corona chargers 42(K, C, M, 
Y), exposure devices 43'(K, C, M, Y) and cleaning de- 
vices 46 (K, C, M, Y) while they are relatively. To with- 
draw this cartridge from the system proper, it is lifted up 
as shown by a double-arrow. To this end, the output tray 
68 is mounted at its one end on the system proper in 
such a way that it can turn upwardly. The output tray 68 
is retracted, thereby defining an opening through which 
the photosensitive cartridge 40 is withdrawn out of the 
system. In the state where the photosensitive member 
cartridge 40 has been withdrawn out of the system, the 
photosensitive members 41 (K, C, M, Y) are spaced 
away from the intermediate transfer belt 30 so that the 
photosensitive member cartridge 40 can be detached 
from the system and replaced by a new photosensitive 
member cartridge 40. 

[0171] Fig. 17 is a perspective view of the photosen- 
sitive cartridge 40 from which the developing devices 
44K, 44C, 44M and 44Y are removed, and Fig. 1 8 is a 
perspective view illustrative of how the developing de- 
vice 44Y is detached from or attached to the photosen- 
sitive member cartridge 40 with the developing devices 
44K, 44C and 44M remaining mounted thereon. The 
frame 70 is in a rectangular box form, between both 
sides plates of which there are four photosensitive mem- 
bers 41 K, 41 C } 41 M and 41 Y that are positioned at a 
given interval and parallel with one another for rotation 
on their shafts 71 K, 71 C, 71 M and 71 Y The shaft 71 (K, 
C, M } Y) of each photosensitive member 41 (K, C, M, Y) 
is provided at its one end with a gear 72 (K, C, M, Y). 
By way of the gear train to be referred to later, the pho- 
tosensitive members 41 (K, C, M. Y) are rotatable in the 
(clockwise) direction indicated by the arrow in Fig. 15 at 
the same speed and in synchronism with one another. 
[0172] Between the same two side plates of the frame 
70, the corona chargers 42(K, C, M, Y), exposure de- 
vices 43'(K, C : M, Y) and cleaning devices 46(K, C, M, 
Y) (which, in Fig. 1 7, are invisible because of being con- 
cealed by the photosensitive members 41 (K, C, M, Y) 
and frame 70), all appendixes to the photosensitive 
members 41 (K, C, M, Y), are mounted at given posi- 
tions. On one side of the side plate of the frame 70 there 
are provided electrodes 75(K, C, M. Y) for applying high 
voltages on the discharge wires of the corona chargers 
or Scorotrons 42(K, C, M, Y) and electrodes 76(K, C, M, 
Y) for applying high voltages on the grits of the Scoro- 
trons. On the same one side of the side plate of the 
frame 70 there are also provided electrodes 169(K, C, 
M, Y) for applying light emission control signals on the 
LED line heads of the exposure devices 43'(K, C, M, Y) 
as well as electrodes 77(K, C, M, Y) for applying devel- 
oping bias voltages on the developing rollers 49(K, C, 
M, Y) of the developing devices 44(K, C, M : Y) in the 
state where the developing devices 44(K, C, M, Y) 
mounted on the photosensitive member cartridge 40 
and electrodes 78(K, C, M, Y) for applying developing 
feed bias voltages on the feed rollers 48(K, C, M, Y) in 
the same state. On the same side plate, there is further 



provided an IC 11 0 as memory means for storing infor- 
mation about the fabrication and use of the photosensi- 
tive member cartridge 40, color misalignments, etc. Up- 
on the photosensitive member cartridge 40 mounted on 

5 the system proper, the electrodes 75(K, C, M, Y) } elec- 
trodes 76(K, C ; M, Y), electrodes 169(K, C, Y, M), elec- 
trodes 77(K, C, M, Y), electrodes 78(K, C, M, Y) and IC 
110 are automatically connected to the power source 
circuit and control circuit of the system proper. In this 

10 state, the shafts 71 (K, C : M, Y) of the photosensitive 
members 41 (K, C ; M, Y) are also automatically connect- 
ed to ground for earth purposes. 
[0173] At the inner upper sides of the same two side 
plates of the frame 70, there are provided guide grooves 

15 73(K, C. M, Y) for receiving the developing devices 44 
(K, C, M, Y) at constant positions corresponding to the 
photosensitive members 41 (K } C, M, Y). To fix the de- 
veloping devices 44(K, C, M, Y) received along the 
guide grooves 73(K, C, M, Y), fixing levers 74(K, C, M, 

20 Y) are pivotally provided. On both sides of the develop- 
ing cartridge 47(K, C, M, Y) of each developing device 
44(K, C, M, Y), there are guide ridges 79(K, C, M, Y) 
that are to be inserted in the associated guide grooves 
73(K : C, M, Y) from the upper open ends thereof (sec 

25 Fig. 1 8 where only one guide ridge 79Y of the develop- 
ing cartridge 47Y is visible). To mount the developing 
devices 44(K, C. M, Y) on the associated photosensitive 
members 41 (K, C, M, Y), the guide ridges 79(K, C, M, 
Y) are inserted from above into the associated guide 

30 grooves 73(K, C, M, Y) and the fixing levers 74(K, C, M, 
Y) are then pivoted to fix the developing devices in 
place. To remove the developing cartridges 47(K, C, M, 
Y) for replacement or other purposes, the fixing levers 
74(K, C, M, Y) are pivoted back to guide the developing 

35 cartridges 47(K, C, M, Y) upward along the guide 
grooves 73(K, C, M, Y). 

[0174] According to the embodiment of Fig. 18, the 
developing cartridges 47(K, C, M, Y) forming part of the 
individual developing devices 44(K, C : M, Y) can sepa- 

40 rately be attached to or detached from the associated 
photosensitive members 41 (K, C, M, Y); of the develop- 
ing devices 44(K, C, M, Y), only an exhausted or dead 
developing device(s) can be replaced with no wasteful 
replacement of the rest, so that running cost reductions 

45 are achievable. 

[0175] Fig. 19 is a perspective view illustrative of the 
attachment/detachment mechanism for an embodiment 
of the invention wherein four or black, cyan, magenta 
and yellow developing devices 44(K, C, M, Y) are con- 

so structed in the form of an integral development cartridge 
47 for such a photosensitive member cartridge 40 as 
described above. In this embodiment, only one pair of 
guide grooves 73 are provided at the inner upper sites 
of both side plates of the frame 70 of the photosensitive 

55 member cartridge 40, spanning between both side 
plates. Accordingly, only one pair of pivotal fixing levers 
74 are provided. On the other hand, the four developing 
devices 44(K, C, M, Y) are constructed in the form of an 
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integrated single developing cartridge 47. On each side 
of the developing cartridge 47 there is mounted a guide 
ridge 79 that is to be inserted into the associated guide 
groove 73 from the upper open end thereof (in Fig. 19. 
one guide ridge 79 alone is visible). To mount the devel- 5 
oping cartridge 47 on the photosensitive member car- 
tridge 40.. the guide ridges 79 are inserted from above 
into the guide grooves 73 and the fixing levers 74 are 
then pivoted to fix the developing cartridge in place. To 
remove the developing cartridge 47 for replacement or 10 
other purposes, the fixing levers 74 are pivoted back so 
that the developing cartridge 47 can be guided upward 
along the guide grooves 73. 

[0176] The embodiment of Fig. 19, wherein the four 
or black : cyan, magenta and yellow developing devices *5 
44(K, C, M, Y) are designed as the integral developing 
cartridge 47, has the merit of reducing the number of 
consumable parts, thereby improving the integrity of 
maintenance and avoiding a risk of anything wrong hap- 
pening upon mounting. 2° 
[0177] Fig. 20 is a perspective view illustrative of the 
attachment/detachment mechanism for such a photo- 
sensitive member cartridge 40 as described above, 
wherein a black developing device 44K is constructed 
in the form of one single developing cartridge 47K that 25 
is detachable from or attachable to a black photosensi- 
tive member 41 K as is the case with Fig. 1 7 or Fig. 1 8, 
and three or cyan, magenta and yellow developing de- 
vices 44(C, M. Y) are constructed in the form of an in- 
tegral developing cartridge 47YMC. At the inner upper 30 
sites of both side plates of a frame 70 of the photosen- 
sitive member cartridge 40 there are provided guide 
grooves 73K for receiving the developing cartridge 47K 
between both side plates and guide grooves 73YMC for 
receiving the developing cartridge 47YMC, and there 35 
are provided pivotal fixing levers 74K and 74YMC, ac- 
cordingly. On the other hand, the black photosensitive 
member cartridge 40 is provided on both its sides with 
guide ridges 79K and the three-color developing car- 
tridge 47YMC is provided on both its sides with guide *o 
ridges 79YMC (in Fig. 20, only one guide ridge 79YMC 
is visible on the developing cartridge 47YMC). To mount 
the developing cartridge 47K or 47YMC on the photo- 
sensitive member cartridge 40, the guide ridges 79K or 
79YMC are inserted from above into the guide grooves 45 
73K or 73YMC, whereupon the fixing levers 74K or 
74YMC are pivoled to fix the developing cartridge in 
place. To remove the developing cartridge 47K or 
47YMC for replacement or other purposes, the f ixing le- 
vers 74K or 74YMC are pivoted back so that the devel- 50 
oping cartridge 47K or 47YMC can be guided upward 
along the guide grooves 73K or 73YMC. 
[01 78] The embodiment of Fig. 20, wherein the three- 
color or cyan, magenta and yellow developing devices 
44(C. M, Y) are constructed in the form of the integral 55 
developing cartridge 47YMC : has the merit of removing 
the number of consumable parts, thereby improving the 
integrity of maintenance and avoiding a risk of anything 



wrong happening upon mounting. This embodiment has 
another merit of preventing the three-color or cyan, ma- 
genta and yellow developing devices 44(C. M, Y) from 
going to waste, because the black developing device 
44K most frequently used in general can be replaced in 
the form of the independent developing cartridge 47K. 
[0179] In the second aspect of the invention as ex- 
plained above, the frame 70 of the photosensitive mem- 
ber cartridge 40 is provided with the four photosensitive 
members 41 K, 41 C, 41 M and 41 Y and the appendixes 
thereto : i.e.. the corona chargers 42(K, C. M, Y), expo- 
sure devices 43 , (K, C, M : Y) and cleaning devices 46(K : 
C. M, Y) while they are relatively positioned, as shown 
in Fig. 17. Fig. 21 is illustrative of one embodiment of 
how the exposure devices 43'(K, C, M : Y) are attached 
to the frame 70 of the photosensitive member cartridge 
40. To be specific, Fig. 21 is a partly enlarged perspec- 
tive view of only one end portions of the photosensitive 
members 41 Y and 41 M in the photosensitive member 
cartridge 40. To mount the exposure devices 43'(K, C, 
M, Y) at precisely located positions on the associated 
photosensitive members 41 (K. C, M. Y) and parallel 
therewith, mounting struts 1 1 1 (K, C, M, Y) are provided, 
extending from the inside surfaces of both side plates 
of the frame 70 and opposing to each other. Each strut 
111 (K, C, Y, M) is provided with locating holes for receiv- 
ing locating pins and threaded holes, both holes not 
shown. Locating pins 115 provided at both ends of a 
long-length substrate 1 1 3 (Fig. 22) of each exposure de- 
vice 43'(K, C, M, Y) are inserted into the locating holes 
in the associated mounting strut 111 (K, C, M, Y) while 
fixing screws 112(K, C, M, Y) are fixedly screwed into 
the threaded holes in the mounting strut 111 (K. C, M, Y) 
through screw-insertion holes in both ends of the long- 
length substrate 113 (Fig. 22), so that the each exposure 
device 43'(K, C, M, Y) is fixed in place. 
[01 80] Fig. 22 is a perspective schematic of each ex- 
posure device 43'(K, C, M, Y) constructed in the form of 
an LED line head comprising an LED array 116. As men- 
tioned above, each exposure device 43'(K, C, M, Y) is 
mounted on the long-length substrate 1 1 3, spanning be- 
tween both side plates of the frame 70. The LED array 
1 1 6 for forming aline image on the photosensitive mem- 
ber 41 (K, C, M. Y) and parallel with its axis is mounted 
on the long-length substrate 113, with each LED con- 
nected to a driver IC 117 for controlling light emission. 
The long-length substrate 113 is provided at each end 
with a locating pin 115 for the determination of a mount- 
ing position and a hole 1 1 4 for the insertion of a mount- 
ing screw. Thus, each exposure device is fixed at a pre- 
cise position for the associated photosensitive member 
41 (K, C, M, Y). In front of the LED array 116 there is 
integrally fixed a gradient index type rod lens array 118 
having an image-formation action, by which a train of 
light emission points defined by the LED array 116 are 
allowed to form an image on the photosensitive surface 
of the associated photosensitive member 41 (K, C, M, 
Y). 
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[01 81 ] Next., a n account is given of the mechanism of, 
upon the photosensitive member cartridge 40 mounted 
on the system proper, rotating the photosensitive mem- 
bers 41 K. 41C ; 41 M and 41 Y in the cartridge 40 in syn- 
chronism with one another, thereby preventing any color 
misalignment. Fig. 7 is illustrative of one construction for 
achieving this. As already mentioned, the shafts 71 (K, 
C, M, Y) of the photosensitive members 41 (K, C : M, Y) 
are mounted at their one ends with gears 72K, 72C, 72M 
and 72Y. respectively, which are molded using the same 
mold. Three idles gears for transmission of rotational 
force are provided; an idle gear 81 is interposed be- 
tween the gears 71 K and 72C, an idle gear 82 between 
the gears 72C and 72M ; and an idle gear 83 between 
the gears 72M and 72Y, forming a gear train. A driving 
gear 91 in mesh with one gear in this gear train, for in- 
stance : gear 72Y, is disposed at a driving source 90 on 
the side of the system proper, so that upon the photo- 
sensitive cartridge 40 mounted al a given position, the 
driving gear 91 meshes with the gear 72Y. 
[01 82] On the other hand, the shaft of the developing 
roller 49(K, C. M, Y) of the developing device 44(K, C, 
M, Y) is fixedly provided at its one end with a developing 
roller gear 84(K, C : M, Y), and the shaft of the feed roller 
48(K, C, M, Y) is fixedly provided at its one end with a 
feed roller gear 85(K, C, M, Y). An idle roller 86(K, C, M, 
Y) is interposed between the developing roller gear 84 
(K, C, M, Y) and the feed roller gear 85(K, C f M, Y). The 
developing roller gear 84(K, C, M, Y) meshes with the 
gear 72(K, C, M, Y) of the photosensitive member 41 (K, 
C, M, Y), so that the developing roller 49(K, C, M, Y) and 
feed roller 48(K, C, M, Y) of the developing device 44 
(K, C, M, Y), too, can be rotationally driven in synchro- 
nism with the photosensitive member 41 (K, C, M s Y). 
[0183] By rotating the driving gear 91 of the driving 
source at one site on the side of the system proper ac- 
cording to this arrangement, it is possible to rotationally 
drive the four photosensitive members 41 (K, C, M, Y) 
and the appendixes thereto, i.e., the developing rollers 
49(K, C, M, Y) and feed rollers 48(K } C ; M, Y) of the 
developing devices 44(K, C, M, Y), all in synchronism 
with one another. 

[0184] This embodiment ensures that the operating 
efficiency of attachment/detachment of the photosensi- 
tive member cartridge 40 is improved because the point 
of meshing of the gears for transmission of driving force 
upon attachment/detachment of the photosensitive 
member cartridge 40 is limited to one. Since the posi- 
tioning criterion for the photosensitive member cartridge 
40 is defined by this driving force transmission gear 91 , 
it is also possible to improve the precision of meshing 
and, hence, provide a system for forming high-quality 
images that are substantially free from any color mis- 
alignment or any banding (variations in densities, etc. at 
right angles with the feed direction). 
[0185] It is understood that the mechanism for syn- 
chroni7ed transmission of rotational force for the photo- 
sensitive members 41 K, 41 C, 41 M and 41 Y is not limited 



34 

to such a gear train as shown, and so may be construct- 
ed using a belt or chain, for instance. 
[0186] Fig. 9 is illustrative of one modification to the 
embodiment of Fig. 8. Fig. 9 is a schematic of the rota- 

5 tion transmission portion comprising the gear 91 , gear 
92, clutch 93 and gears 94 to 96 of Fig. 8 as viewed from 
above. In this modification, the driving gear 91 of the 
driving source (Fig. 7) on the side of the system proper 
is designed to mesh with the gear 72K via the gear 92, 

10 with the omission of the idle gear 81 interposed between 
the gears 72K and 72C. Instead, a rotation transmission 
mechanism comprising the gear 92, clutch 93 and gears 
94 to 96 as shown in Fig. 9 is interposed between the 
gear 72K and 72C. As the clutch 93 is put on, the rota- 

15 tional force of the gear 92 is transmitted to the gear 94 
and then to gear 95 in mesh with that gear 94, so that 
rotation in the same direction as is the case with the gear 
72K is transmitted to the gear 72C via the gear 96 inter- 
posed between thai gear 95 and the gear 72C. The ro- 

20 tation of the gears 72M and 72Y is transmitted as is the 
case with Fig. 7. It is here noted that since the gears 92, 
94 and 96 are molded using the same mold, the four 
photosensitive members are rotationally driven in syn- 
chronism and at the same speed. 

25 [01 87] In this modification, as the clutch 93 is put off, 
the rotation of the driving gear 91 is transmitted to only 
the black developing device 44K, so that other develop- 
ing devices 44(C, M, Y) remain inoperative. When only 
a black image is formed, therefore, there is only the need 

30 of putting the black photosensitive member 41 K and the 
associated developing device 44K in effective opera- 
tion; other photosensitive members 41 (C, M, Y) and the 
associated developing devices 44(C, M, Y), which are 
not required to be placed in operation, are rendered in- 

35 operative. It is thus possible to prevent unnecessary 
consumption of the developing devices 44(C, M, Y), 
thereby extending their service lives. 
[0188] Figs. 10 and 11 are illustrative of an embodi- 
ment of the invention, wherein the photosensitive mem- 

40 ber cartridge 40 is mounted on the system proper and 
the photosensitive members 41 (K t C, M, Y) and devel- 
oping devices 44(K, C, M, Y) of the photosensitive mem- 
ber cartridge 40 are driven by means of separate driving 
sources. Fig. 10 is similar to Fig. 7. In this embodiment, 

45 the developing roller gears 84(K, C, M, Y) of the devel- 
oping devices 44(K, C, M, Y) are not in mesh with the 
gears 72(K, C, M, Y) of the photosensitive members 41 
(K, C. M, Y) or separated therefrom, as can be seen from 
Fig. 10. The embodiment of Fig. 1 0 is different from that 

so of Fig. 7 only in terms of the gear train of the photosen- 
sitive member cartridge 40. By rotating the driving gear 
91 of the driving source 90 on the side of the system 
proper, the four photosensitive members 41 (K, C, M, Y) 
can thus be rotationally driven in synchronism, as can 

55 be see from Fig. 1 0. Although depending on the driving 
force of that driving source 90, however, the developing 
roller 49(K, C, M, Y) and feed roller 48(K, C, M, Y) of the 
developing device 44(K, C, M, Y) are kept from rotation. 
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In this embodiment, there is another driving source 1 00 
at another site on the side of the system proper, as 
shown in Fig. 11 . When the photosensitive membercar- 
tridge 40 is mounted at a given position of the system 
proper, fourgears 1 01(K ; C, M. Y) of the separate driving 
source 100.. designed to rotate in synchronism and in 
the same direction, are positioned in such a way that 
they mesh with the developing roller gears 84(K f C ; fVL 
Y) fixed at one ends of the shafts of the developing roll- 
ers 49(K ; C. M. Y) of the developing devices 44(K, C, 
M. Y) mounted on the photosensitive member cartridge 
40. Thus, the developing devices 44(K ; C. M, Y) are ro- 
tationally driven by the driving source 100 that is sepa- 
rate from that for the photosensitive members 41 (K, C : 
M. Y). 

[0189] In such an arrangement as shown in Fig. 15 ; 
color misalignments and image banding are largely de- 
pendent on the precision of rotation of the image carri- 
ers; however, they are less dependent on the precision 
of rotation of the developing rollers. Therefore, if the 
driving source 90 for the photosensitive member car- 
tridges 41 (K : C ; M, Y) of the photosensitive membercar- 
tridge 40 is made separate from the driving source 1 00 
for the developing devices 44(K } C, M ; Y) as shown in 
Figs. 10 and 11 , it is then possible to prevent rotation 
variations caused as by fluctuations in the torque of de- 
veloping means from having influences on the rotation 
of the image carriers and, hence, provide a system for 
forming high-quality images with neither color misalign- 
ments nor image banding. 

[0190] Fig. 23 is illustrative of one embodiment of the 
mechanism for adjusting color misalignments occurring 
due to relative position misalignments between the ex- 
posure devices 43'K, 43'C ; 43'M and 43'Y positioned 
and mounted on the photosensitive members 41 (K, C, 
M ( Y), especially skews in parallelism, when four differ- 
ent monochromatic toner images are transferred onto 
the intermediate transfer belt 30 in a superposed fash- 
ion. As shown in Fig. 23, while the mounting ridge 111 
(K, C, M. Y) of each exposure device 43'(K, C ; M, Y) 
extending from one side plate of the frame 70 or a long- 
length substrate 113 is sandwiched between an adjust- 
ment screw 105 and the leading end of an extensible 
spring 1 06, the other end of the extensible spring 1 06 is 
fixed to the side plate 70. In this state, if the leading end 
of the adjustment screw 1 05 is adjustable in the direction 
opposite to the direction of extension of the extensible 
spring 1 06 to adjust the position of one end of the expo- 
sure device 43'(K, C, M, Y), it is then possible to adjust 
skews in parallelism between the exposure devices 
43'K, 43'C, 43'M and 43'Y It is not always required to 
provide all the four exposure devices 43'K, 43'C, 43'M 
and 43'Y with such color misalignment adjustment 
mechanisms. It is noted that it is acceptable to provide 
the opposite ends of the exposure devices 43'(K, C, M, 
Y) with such color misalignment adjustment mecha- 
nisms. However, this is not always necessary because 
misalignments can be electrically eliminated by control- 



ling the timing of when color latent images formed at the 
exposure devices 43'(K. C, M ; Y) are to be written, as 
long as given parallelism is maintained between the ex- 
posure devices 43' (K. C, M, Y). 

5 [0191] By providing the photosensitive member car- 
tridge 40 with the position alignment mechanism for the 
exposure devices 43'(K, C ; M, Y) in this way, it is possi- 
ble to make fine adjustments of the positions of the pho- 
tosensitive members 41 (K, C s M ; Y) onto which latent 

10 images are to be written and transferred, thereby reduc- 
ing color misalignments. It is here noted that the color 
misalignment adjustment by this color (position) mis- 
alignment adjustment mechanism may be made upon 
shipment of the photosensitive member cartridge 40 or 

15 anytime after its attachment to the system proper. 

[0192] Referring now to an electro graphic system 
wherein latent images formed on image carriers are ton- 
er developed and the resulting toner images are trans- 
ferred onto transfer media., there is a so-called "cleaner- 

20 less" mode wherein the remnants of toner not trans- 
ferred onto the image carriers are recovered at devel- 
oping devices without recourse to such cleaning devices 
as shown in Fig. 15 (for instance, see JP-B 06-77166). 
This "clcancr-lcss" mode is embodied as shown in Fig. 

25 24, dispensing with the cleaning devices 46(K : C, M. Y). 
The embodiment of Fig. 24 is the same in construction 
as that of Fig. 15 with the exception of the absence of 
the cleaning devices 46(K, C, M, Y); any detailed ac- 
count of its construction and action is not given. Thecon- 

30 struction of the photosensitive member cartridge 40 in 
this embodiment, too, is the same as that of Figs. 15 
and 1 6 with the exception of the absence of the cleaning 
devices 46(K, C, M, Y); four photosensitive members 
41 K : 41 C, 41 M and 41 Y are integrated with corona 

35 chargers 42(K, C, M, Y) disposed around them and ex- 
posure devices 43'(K, C, M, Y). 

[0193] By use of the mode that dispenses with any 
cleaning device 5 it is possible to reduce the size of the 
photosensitive member cartridge 40 and the system 

40 proper. In addition, it is possible to diminish reaction 
force that may otherwise act on the photosensitive 
members 41 (K, C, M, Y) through the blades, etc. of 
cleaning devices, resulting in prevention of color mis- 
alignments. This is because the frame 70 is kept from 

45 deformation so that any position misalignment between 
the photosensitive members 41 (K, C, M, Y) can be 
avoided. 

[0194] The present invention has been explained with 
reference to some embodiments applied to the tandem 

so system for forming color images using the intermediate 
transfer belt 30 (Fig. 15), wherein four photosensitive 
members 41 (K, C : M, Y) arc integrated into the photo- 
sensitive member cartridge 40 according to the present 
invention. It is here noted that instead of the intermedi- 

55 ate transfer belt, it is acceptable to use a recording me- 
dium carrier belt. In this case, the recording medium car- 
rier belt is used to carry and deliver recording media 
such as recording sheets. A plurality of monochromatic 
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toner images are successively transferred directly onto 
a recording sheet, followed by the fixation of toner im- 
ages of different colors which are superposed one upon 
another on the recording medium. A typical example of 
this is shown in Fig. 25. The embodiment of Fig. 25 is 
the same as that of Fig. 15 with the exception of the 
following points. Instead of the intermediate transfer belt 
30 of Fig. 1 . a recording medium carrier belt 30' is used 
to carry and deliver a recording medium (sheet) P. The 
recording sheets from a sheet feed cassette 63 are 
picked up by a pickup roller 64 on a one-by-one basis, 
and the feed timing of the recording sheet is controlled 
by a pair of gate rollers 65 in such a way that it is in 
synchronism with electrostatic latent images formed on 
the photosensitive members 41 (K, C } M, Y). Toner im- 
ages formed on the photosensitive members 41 (K, C, 
M. Y) are successively transferred and superposed onto 
the recording medium P being delivered under the ac- 
tion of primary transfer rollers 45(K, C } M, Y). Then, the 
recording medium P bearing the resulting full-color im- 
age thereon is released from the recording medium car- 
rier belt 30' by a release roller 1 07, and passes between 
a pair of fixing rollers. 61 defining a fixing portion, where 
the full-color toner image is fixed onto the recording me- 
dium P. Finally, the recording medium is ejected via a 
pair of ejecting rollers 62 onto an output tray 68 mounted 
on the upper portion of the system. The construction of 
the photosensitive member cartridge 40 in particular is 
the same as that of Fig. 1 or the like. To those skilled in 
the art, it would be apparent that any one of the aforesaid 
embodiments can be applied to the tandem type of color 
image formation system where recording media are car- 
ried and delivered by such a recording medium carrier 
belt, not by the intermediate transfer belt, and toner im- 
ages are transferred onto the recording media. 
[0195] In the aforesaid embodiments, the LED line 
head comprising such an LED array as shown in Fig. 
22-is used for the exposure device 43'(K, C, M, Y) that 
are integrally mounted together with the photosensitive 
member 41(K, C, M, Y) on the photosensitive member 
cartridge 40. However, it is acceptable to make use of 
an organic EL line head comprising an organic EL array 
such as one proposed by the applicant in Japanese Pat- 
ent Application No. 2001-208076 (an English version of 
the disclosure of this document is attached) or the like 
or a liquid crystal line head comprising a liquid crystal 
shutter array. 

[0196] The write means that are integrally mounted 
together with the photosensitive members 41 (K, C, M, 
Y) on the photosensitive member cartridge 40 are not 
necessarily limited to optical write means. For instance, 
it is acceptable to make use of write moans having re- 
course to charge transfer such as injection or elimination 
of charges, for instance, those proposed by the appli- 
cant in Japanese Patent Application Nos. 2000-298925 
and 2000-298927, etc. (see EP-A- 11 93069). Fig. 26 is 
a front schematic illustrative of the whole construction 
of a color image formation system wherein charge in- 



jection electrode line heads 3 (K, C, M, Y) are used as 
write means, and Fig. 18 is a perspective schematic il- 
lustrative of how the charge injection electrode line 
heads 3 (K, C, M. Y) are arranged and constructed with 

5 respect to photosensitive members 41 (K, C, M. Y). 
When writing is carried out by the injection of charges, 
it is not always necessary to use the chargers 42 (K, C, 
M, Y) of Fig. 15. Accordingly,a photosensitive cartridge 
40 of Fig. 26 is constructed without recourse to any 

10 charger. Alternatively, instead of the exposure devices 
43' (K ; C } M, Y) ; such charge injection electrode line 
heads 3(K, C, M, Y) as shown in Fig. 18 are disposed. 
The charge injection electrode line head 3(K, C, M, Y) 
comprises an array of electrodes 3b that come in contact 

is with the associated photosensitive member 41 (K, C, M, 
Y) to create a potential profile therein and so form a la- 
tent image. Charges injected into each electrode 3b are 
controlled by a driver IC1 19. The construction of Fig. 26 
is otherwise the same as thai of Fig. 15, and so is not 

20 explained. 

[0197] In accordance with the inventive color image 
formation system wherein, as explained above, a plu- 
rality of photosensitive members 41 (K, C, M, Y) and a 
plurality of write means 43'(K, C, M, Y) or 3(K, C, M, Y) 

25 are mutually positioned and mounted on a photosensi- 
tive member cartridge 40 detachable from and attacha- 
ble to the system proper and developing devices 44(K, 
C, M, Y) are disposed in such a way as to be detachable 
from and attachable to the photosensitive members 41 

30 (K, C, M, Y) mounted on the photosensitive member car- 
tridge 40, the precision of relative positions between the 
photosensitive members and the write means is so im- 
proved that color misalignments ascribable to misalign- 
ments between the photosensitive members or write 

35 means and skews thereof can be prevented. 

[01 98] Gears can be associated with the photosensi- 
tive members in such phase relations as to reduce 
speed fluctuations due to the gears that drive the pho- 
tosensitive member, so that the cartridge 40 can becon- 

40 structed in an integral form. In addition, color misalign- 
ments due to the photosensitive member-driving gears 
can be considerably reduced (Fig. 7 and so on). Where 
the photosensitive members are individually mounted 
on the system proper, it is impossible to make phase 

45 adjustments of such gears because the photosensitive 
members rotate by themselves. 

[0199] Further, the photosensitive member cartridge 
40 can be finished up using photosensitive members of 
uniform performance singled out at the time of shipping, 

so so that color changes due to variations in the properties 
of the photosensitive members of different colors can be 
prevented. In addition, the integrity of maintenance can 
be improved because a plurality of photosensitive mem- 
bers can be replaced at the same time. 

55 [0200] Furthermore, the arrangement wherein the de- 
veloping devices 44(K, C, M, Y) are designed as detach- 
able from and attachable to the photosensitive member 
cartridge 40 ensures that the developing devices 44(K, 
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C, M, Y) can be replaced independently of the photo- 
sensitive member cartridge 40. Therefore, even when 
the developing devices 44(K. C, M, Y) are exhausted or 
used up and so must be replaced with new ones, there 
is no need of making a replacement for the photosensi- 
tive members 41 (K f C, M, Y), so that running cost re- 
ductions are achievable. 

[0201] What is necessary when the developing devic- 
es 44(K, C, M, Y) are used up is only their replacement. 
There is no need of any color matching operation de- 
pending on the positions and configuration of the pho- 
tosensitive members 41 (K. C, M, Y) and write means 
43'(K : C, M, Y) or 3(K, C, M, Y). It is thus possible to 
provide an image formation system having improved op- 
erating efficiency. 

[0202] For replacement of the developing devices 44 
(K, C, M, Y), only the withdrawal of the photosensitive 
member cartridge 40 is needed. Then, new developing 
devices are attached to the photosensitive member car- 
tridge 40. Thus, the operation for replacement of the de- 
veloping devices 44(K, C. M. Y) is so facilitated that the 
integrity of maintenance can be improved. 
[0203] It is also acceptable to construct a plurality of 
photosensitive members 41 (K, C : M. Y) in the form of 
one single replacement and the developing devices 44 
(K, C, M, Y) in the form of one single replacement 47 
(Fig. 19), so that the integrity of maintenance can be 
much more improved. 

[0204] The color image formation system according 
to the third aspect of the present invention is now ex- 
plained with reference to some embodiments. 
[0205] Fig. 28 is a front schematic illustrative of the 
whole construction of yet another color image formation 
system to which the invention is applied. As shown in 
Fig. 28, this image formation system comprises an in- 
termediate transfer belt 30 that is spanned in place with 
tensions applied thereon by a driving roller 1 0. a follower 
roller 20 and a tension roller 21 , and driven endlessly in 
the (counterclockwise) direction shown by an arrow. 
Four photosensitive members (drums) 41 K, 41 C, 41 M 
and 41 Y having photosensitive layers on their outer sur- 
faces, i.e., image carriers, are arranged at a given inter- 
val with respectto the intermediate transfer belt 30. The 
capital letters K, C, M and Y added to the numeral ref- 
erence mean black, cyan, magenta and yellow, indicat- 
ing the photosensitive members for black, cyan, magen- 
ta and yellow, respectively. The same holds true for oth- 
er members. The photosensitive members 41 K, 41 C, 
41 M and 41 Y are rotationally driven in synchronism with 
the intermediate transfer belt 30 in the (clockwise) di- 
rection indicated by an arrow. Around each photosensi- 
tive member 41 (K, C, M, Y), there is located a corona 
charger 42(K : C, M, Y) comprising Scorotron acting as 
means for uniformly charging the outer surface of the 
photosensitive member41 (K, C, M, Y), an exposure site 
43(K, C, M, Y) for selectively exposing the outer surface 
of the member 41 uniformly charged by the corona 
charger 42(K, C, M, Y) to exposure light from an expo- 



sure unit 43 for each color, thereby forming an electro- 
static latent image, a developing device 44(K, C, M, Y) 
for imparting a developing agent that is a toner to the 
electrostatic latent image formed at this exposure site 

5 43(K, C, M, Y) to make a visible (toner) image, a primary 
transfer roller 45(K, C, M, Y) for successively transfer- 
ring toner images developed at this developing device 
44(K, C, M, Y) onto the intermediate transfer belt 30 for 
primary transfer purposes, and a cleaning device 46(K, 

10 C, M, Y) working as cleaning means for removing the 
remnants of toner on the surface of the photosensitive 
member 41 (K, C, M, Y) after transfer. 
[0206] Typically using a non-magnetic mono-compo- 
nent toner as the developing agent, the developing de- 

15 vice 44(K, C, M, Y) is constructed in the form of a de- 
veloping cartridge 47(K, C ; M, Y) (see Fig. 31). Such a 
mono-component toner stored in the cartridge 47 is de- 
livered to a developing roller 49(K, C, M, Y) by way of a 
feed roller 48(K, C, M, Y). The thickness of a developing 

20 agent film deposited onto the surface of the developing 
roller 49(K, C, M, Y) is controlled by a control blade 50 
(K, C, M, Y). Then, the developing roller 49(K, C : M, Y) 
is brought into contact or engagement with the photo- 
sensitive member 41 (K, C. M, Y) so that the developing 

25 agent is deposited onto the photosensitive member 41 
(K, C, M, Y) depending on the potential level of the pho- 
tosensitive member, thereby developing the latent im- 
age in the form of a toner image. 

[0207] The black, cyan, magenta and yellow toner im- 

30 ages formed at four such monochromatic toner image- 
formation stations are successively primary transferred 
onto the intermediate transfer belt 30 by primary transfer 
biases applied on the primary transfer roller 45(K, C, M, 
Y), so that they are superposed successively one upon 

35 another on the intermediate transfer belt 30, yielding a 
full-color toner image. Then, the full-color toner image 
is secondary transferred onto a recording medium P 
such as a recording sheet at a secondary transfer roller 
66, passing between a pair of fixing rollers 61 that are 

40 fixing means so that the toner image is fixed on the re- 
cording medium P. Finally, the recording medium is 
ejected by way of a pair of ejecting rollers 62 on an out- 
put tray 68 mounted on the top of the system. 
[0208] In Fig. 28, it is noted that reference numeral 63 

45 is a sheet feed cassette for storing a multiplicity of re- 
cording media P in a superposed fashion, 64 a pickup 
roller for feeding recording media P from the sheet feed 
cassette 63 one by one, 65 is a pair of gate rollers for 
controlling the timing of when the recording medium P 

50 is to be fed to a secondary transfer site of the secondary 
transfer roller 66, 66 the secondary transfer roller be- 
having as secondary transfer moans for defining the 
secondary transfer site between it and the intermediate 
transfer belt 39, and 67 a cleaning blade working as 

55 cleaning means for removal of the remnants of toner on 
the surface of the intermediate transfer belt 30 after sec- 
ondary transfer. 

[0209] It is here noted that the reasons why the black 
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developing device 44K is located on the uppermost 
stream side of the intermediate transfer belt 30 in its 
endless direction and the yellow developing device 44Y 
is positioned on the lowermost stream side are that 
when the toner image is transferred onto the recording 
medium P, black causes the most noticeable fogging 
whereas yellow causes the least noticeable fogging. In 
the case of reversal development or the like, fogging is 
caused by toner particles that are allowed to bear charg- 
es of polarity opposite to normal polarity at the develop- 
ing device. However, black toner particles showing the 
most noticeable fogging are first transferred onto the in- 
termediate transfer belt 30 as the lowermost layer. Of 
the black toner particles, fogging-prone toner particles 
remain firmly deposited onto the intermediate transfer 
belt 30 by means of image force or the like, so that they 
are less likely to be transferred onto the recording me- 
dium P at the secondary transfer site. On the other hand, 
toner particles thai cause the least noticeable yellow 
fogging are deposited onto the intermediate transfer belt 
30 as the uppermost layer. Although they are easily 
passed onto the recording medium P. yet they are less 
noticeable. Such an arrangement as explained above 
ensures that fogging is generally less noticeable be- 
cause the black toner particles leading to the most no- 
ticeable fogging are relatively less likely to be passed 
onto the recording medium P whereas the yellow toner 
particles leading to the least noticeable fogging are 
passed onto the recording medium P with relative ease. 
[0210] Since a mono-component developing agent 
such as a non-magnetic mono-component toner is 
used, there is no need of using a carrier such as a two- 
component developing agent. Accordingly, it is possible 
to reduce the volume of each developing device 44(K, 
C, M, Y) and so achieve a color image formation system 
of small size. 

[021 1 ] In such a color image fo rmation system as con- 
structed as explained above according to the present 
invention, the four photosensitive members 41 K, 41 C, 
41 M and 41 Y, the corona charger 42(K, C, M, Y) and 
cleaning devices 46(K, C, M, Y) disposed around the 
members, the intermediate transfer belt 30, the driving 
roller 10, follower roller 20 and tension roller 21 over 
which the intermediate transfer belt 30 are spanned, the 
primary transfer rollers 45(K, C, M, Y) for bringing the 
intermediate transfer roll 30 in contact with the photo- 
sensitive members 41<K, C, M, Y) and the cleaning 
blade 67 are all constructed in the form of the integral 
photosensitive member cartridge 40 that can be de- 
tached from or attached to the system proper, as shown 
in Figs. 28 and 29. In this case, the developing devices 
44K, 44C, 44M and 44Y that arc appendixes to the pho- 
tosensitive members 41 K, 41C, 41 M and 41 Y are de- 
tachable from and attachable to the photosensitive 
member cartridge 40. 

[0212] Referring to Fig. 29, the photosensitive mem- 
ber cartridge 40 is provided on its frame 70 with the four 
photosensitive members 41 K, 41 C, 41 M and 41 Y and 



their appendixes, i.e., the corona chargers 42(K, C, M, 
Y) and cleaning devices 46(K, C, M, Y) while they are 
relatively positioned with respect to one another. The in- 
termediate transfer belt 30 spanned over the driving roll- 

5 er 10, follower roller 20 and tension roller 21 and cleaned 
by the cleaning blade 67 is mounted together with these 
means on the frame 70 of the photosensitive member 
cartridge 40 in such a way that it comes in contact with 
the photosensitive members 41 (K, C, M, Y) via the pri- 

10 mary transfer rollers 45(K f C, M, Y). These members 
can be slid out of the system proper as shown by a dou- 
ble arrow. To this end, the pair of fixing rollers. 61, the 
pair of ejecting rollers 62 and the secondary transfer roll- 
ers 66 are mounted on a side plate 69 that can pivot on 

?5 a rotary shaft 60. The pair of fixing rollers 61 , the pair of 
ejecting rollers 62 and the secondary transfer rollers 66 
are retracted, thereby defining an opening through 
which the photosensitive cartridge 40 is withdrawn out 
of the system. In the stale where the photosensitive 

20 member cartridge 40 has been withdrawn out of the sys- 
tem proper, the photosensitive member cartridge 40 can 
be detached from the system and replaced by a new 
photosensitive member cartridge 40. 
[0213] Fig. 30 is a perspective view of the photoscn- 

25 sitive cartridge 40 from which the developing devices 
44K : 44C, 44M and 44Y are removed, and Fig. 31 is a 
perspective view illustrative of how the developing de- 
vice 44Y is detached from or attached to the photosen- 
sitive member cartridge 40 with the developing devices 

30 44K ; 44C and 44M remaining mounted thereon. The 
frame 70 is in a rectangular box form, between both 
sides plates of which there are four photosensitive mem- 
bers 41 K, 41 C, 41 M and 41 Y that are positioned at a 
given interval and parallel with one another for rotation 

35 on their shafts 71 K, 71 C, 71 M and 71 Y. The shaft 71 (K. 
C, M, Y) of each photosensitive member 41 (K, C, M, Y) 
is provided at its one end with a gear 72 (K, C, M, Y). 
By way of the gear train to be referred to later, the pho- 
tosensitive members 41<K, C, M, Y) are rotatable in the 

40 (clockwise) direction indicated by the arrow in Fig. 28 at 
the same speed and in synchronism with one another. 
[021 4] Between the same two side plates of the frame 
70, the corona chargers 42(K, C, M, Y) and cleaning de- 
vices 46(K, C, M, Y) (which, in Fig. 30. are invisible be- 

45 cause of being concealed by the photosensitive mem- 
bers 41 (K, C, M , Y) and frame 70), all appendixes to the 
photosensitive members 41 (K, C, M, Y), are mounted 
at given positions. On one side of the side plate of the 
frame 70 there are provided electrodes 75(K, C, M, Y) 

50 for applying high voltages on the discharge wires of the 
corona chargers or Scorotrons 42(K, C, M, Y) and elec- 
trodes 76(K, C, M, Y) for applying high voltages on the 
grits of the Scorotrons. On the same one side of the side 
plate of the frame 70 there are also provided electrodes 

55 77(K, C, M, Y) for applying developing bias voltages on 
the developing rollers 49(K, C, M, Y) of the developing 
devices 44(K, C, M, Y) in the state where the developing 
devices 44(K, C, M, Y) are mounted on the photosensi- 
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tive member cartridge 40 and electrodes 78(K ; C : M : Y) 
tor applying developing feed bias voltages on the feed 
rollers 48(K ; C, M ; Y) in the same state. 
[0215] Between the same both side plates of the 
frame 70 the driving roller 1 0, follower roller 20 and ten- 
sion roller 21 , over which the intermediate transfer roll 
30 is spanned, are mounted parallel with one another at 
a given interval in such a manner that they are rotatable 
on shafts 22, 23 and 23 : and the primary transfer rollers 
45(K S C, M, Y), appendixes to the photosensitive mem- 
bers 41 (K, C s M ; Y), are mounted at given positions (al- 
though not shown in Figs. 30 and 31 ). On the same side 
of the side plate of the frame 70 there are mounted elec- 
trodes 80(K, C, M ; Y) for applying primary transfer volt- 
ages on the primary transfer rollers 45(K ? C, M, Y). 
[021 6] On the same side plate, there is further provid- 
ed an IC 110 as memory means for storing Information 
about the fabrication and use of the photosensitive 
member cartridge 40, color misalignments, etc. Upon 
the photosensitive member cartr idge 40 mounted on the 
system proper, the electrodes 75(K, C 5 M , Y). electrodes 
76(K ; C, M, Y) : electrodes 77(K ; C, M, Y), electrodes 78 
(K ; C, M, Y) : electrodes 80(K, C : M. Y) and IC 110 are 
automatically connected to the power source circuit and 
control circuit of the system proper. In this state, the 
shafts 71 (K, C, M, Y) of the photosensitive members 41 
(K s C } M, Y) are also automatically connected to ground 
for earth purposes. 

[0217] At the inner upper sides of the same two side 
plates of the frame 70, there are provided guide grooves 
73(K ? C, M : Y) for receiving the developing devices 44 
(K. C, M, Y) at constant positions corresponding to the 
photosensitive members 41 (K : C, M, Y). To fix the de- 
veloping devices 44(K. C, M, Y) received along the 
guide grooves 73(K, C, M, Y), fixing levers 74(K, C. M, 
Y) are pivotally provided. On both sides of the develop- 
ing cartridge 47(K, C, M, Y) of each developing device 
44(K, C : M, Y), there are guide ridges 79(K, C, M, Y) 
that are to be inserted in the associated guide grooves 
73(K, C, M, Y) from the upper open ends thereof (see 
Fig. 31 where only one guide ridge 79Y of the develop- 
ing cartridge 47Y is visible). To mount the developing 
devices 44(K, C, M, Y) on the associated photosensitive 
members 41 (K, C, M, Y), the guide ridges 79(K } C, M, 
Y) are inserted from above into the associated guide 
grooves 73(K, C, M, Y) and the fixing levers 74(K, C, M, 
Y) are then pivoted lo fix the developing devices in 
place. To remove the developing cartridges 47(K, C, M, 
Y) for replacement or other purposes, the fixing levers 
74(K, C, M. Y) are pivoted back to guide the developing 
cartridges 47(K, C, M, Y) upward along the guide 
grooves 73(K, C, M, Y). 

[0218] According to the embodiment of Fig. 31, the 
developing cartridges 47(K, C, M, Y) forming part of the 
individual developing devices 44(K, C } M, Y) can sepa- 
rately be attached to or detached from the associated 
photosensitive members 41 (K, C, M, Y); of the develop- 
ing devices 44{K, C, M, Y), only an exhausted or dead 



developing device(s) can be replaced with no wasteful 
replacement of the rest, so that running cost reductions 
are achievable. 

[0219] Fig. 32 is a perspective view illustrative of the 

5 attachment/detachment mechanism for an embodiment 
of the invention wherein four or black, cyan, magenta 
and yellow developing devices 44(K, C, M ; Y) are con- 
structed in the form of an integral development cartridge 
47 for such a photosensitive member cartridge 40 as 

10 described above. In this embodiment, only one pair of 
guide grooves 73 are provided at the inner upper sites 
of both side plates of the frame 70 of the photosensitive 
member cartridge 40, spanning between both side 
plates. Accordingly, only one pair of pivotal fixing levers 

15 74 are provided. On the other hand, the four developing 
devices 44(K ; C. M, Y) are constructed in the form of an 
integrated single developing cartridge 47. On each side 
of the developing cartridge 47 there is mounted a guide 
ridge 79 that is to be inserted inlo the associated guide 

20 groove 73 from the upper open end thereof (in Fig. 32 . 
one guide ridge 79 alone is visible). To mount the devel- 
oping cartridge 47 on the photosensitive member car- 
tridge 40, the guide ridges 79 are inserted from above 
into the guide grooves 73 and the fixing lovers 74 arc 

25 then pivoted to fix the developing cartridge in place. To 
remove the developing cartridge 47 for replacement or 
other purposes, the fixing levers 47 are pivoted back so 
that the developing cartridge 47 can be guided upward 
along the guide grooves 73. 

30 [0220] The embodiment of Fig. 32, wherein the four 
or black, cyan, magenta and yellow developing devices 
44(K, C, M, Y) are designed as the integral developing 
cartridge 47, has the merit of reducing the number of 
consumable parts, thereby improving the integrity of 

35 maintenance and avoiding a risk of anything wrong hap- 
pening upon mounting. 

[0221] Fig. 33 is a perspective view illustrative of the 
attachment/detachment mechanism for such a photo- 
sensitive member cartridge 40 as described above, 

40 wherein a black developing device 44K is constructed 
in the form of one single developing cartridge 47K that 
is detachable from or attachable to a black photosensi- 
tive member 41 K as is the case with Fig. 30 or Fig. 31 , 
and three or cyan, magenta and yellow developing de- 

45 vices 44(C, M, Y) are constructed in the form of an in- 
tegral developing cartridge 47YMC. At the inner upper 
sites of both side plates of a frame 70 of the photosen- 
sitive member cartridge 40 there are provided guide 
grooves 73K for receiving the developing cartridge 47K 

so between both side plates and guide grooves 73YMC for 
receiving the developing cartridge 47YMC, and there 
arc provided pivotal fixing levers 74K and 74YMC, ac- 
cordingly. On the other hand, the black photosensitive 
member cartridge 40 is provided on both its sides with 

55 guide ridges 79K and the three-color developing car- 
tridge 47YMC is provided on both its sides with guide 
ridges 79YMC (in Fig. 33, only one guide ridge 79YMC 
is visible on the developing cartridge 47YMC). To mount 



24 



RN^nnrin- <fp 



1273980A2 \ 



45 



EP 1 273 980 A2 



46 



the developing cartridge 47K or 47YMC on the photo- 
sensitive member cartridge 40, the guide ridges 79K or 
79YMC are inserted from above into the guide grooves 
73K or 73YMC. whereupon the fixing levers 74K or 
74YMC are pivoted to fix the developing cartridge in 
place. To remove the developing cartridge 47K or 
47YMC for replacement or other purposes, the fixing le- 
vers 74K or 74YMC are pivoted back so that the devel- 
oping cartridge 47K or 47YMC can be guided upward 
along the guide grooves 73K or 73YMC. 
[0222] The embodiment of Fig. 33, wherein the three- 
color or cyan, magenta and yellow developing devices 
44(C, M, Y) are constructed in the form of the integral 
developing cartridge 47YMC, has the merit of removing 
the number of consumable parts, thereby improving the 
integrity of maintenance and avoiding a risk of anything 
wrong happening upon mounting. This embodiment has 
another merit of preventing the three-color or cyan., ma- 
genta and Y developing devices 44(C, M ; Y) from going 
to waste, because the black developing device 44K 
most frequently used in general can be replaced in the 
form of the independent developing cartridge 47K. 
[0223] Next, an account is given of the mechanism of, 
upon the photosensitive member cartridge 40 mounted 
on the system proper, rotating the photosensitive mem- 
bers 41 K, 41 C, 41 M and 41 Y in the cartridge 40 in syn- 
chronism with one another, thereby preventing any color 
misalignment. Fig. 34 is illustrative of one construction 
for achieving this. As already mentioned, the shafts 71 
(K, C, M, Y) of the photosensitive members 41 (K, C, M, 
Y) are mounted at their one ends with gears 72K, 72C, 
72M and 72Y, respectively, which are molded using the 
same mold. An idle gear 81 is interposed between the 
gears 71 K and 72C, an idle gear 82 between the gears 
72C and 72M, and an idle gear 83 between the gears 
72M and 72Y, forming a gear train. The driving roller 10 
is provided at its one end with a gear 97 rotating around 
a shaft 22, and the gear 97 meshes with the gear 72Y 
for rotating the photosensitive member 41 Y. The gears 
72K, 81 , 72C, 82, 72M, 83, 72Y and 97 thus form a se- 
ries of gear train. A driving gear 91 in mesh with one 
gear in this gear train, for instance, gear 97, is disposed 
at a driving source 90 on the side of the system proper, 
so that upon the photosensitive cartridge 40 mounted at 
a given position of the system proper, the driving gear 
91 meshes with the gear 97. 

[0224] On the other hand, the shaft of the developing 
roller 49(K, C, M, Y) of the developing device 44(K, C, 
M. Y) is fixedly provided at its one end with a developing 
roller gear 84(K, C, M, Y), and the shaft of the feed roller 
48(K, C, M, Y) is fixedly provided at its one end with a 
feed roller gear 85(K, C, M, Y). An idle roller 86(K, C, M, 
Y) is interposed between the developing roller gear 84 
(K } C, M. Y) and the feed roller gear 85(K, C, M, Y). The 
developing roller gear 84(K, C, M, Y) meshes with the 
gear72(K, C, M, Y) of the photosensitive member 41 (K, 
C, M, Y), so that the developing roller 49(K, C.M.Y) and 
feed roller 48(K, C, M, Y) of the developing device 44 



(K, C, M, Y) s too, can be rotationally driven in synchro- 
nism with the rotation of the photosensitive member 41 
(K, C. M, Y) . 

[0225] By rotating the driving gear 91 of the driving 
5 source at one site on the side of the system proper ac- 
cording to this arrangement, it is possible to rotationally 
drive the four photosensitive members 41 (K, C, M, Y) 
and the appendixes thereto, i.e., the developing rollers 
49(K, C, M ; Y) and feed rollers 48(K, C,-M, Y) of the 
w developing devices 44(K, C, M, Y), all in synchronism 
with one another. 

[0226] It is here desired that the diameter of the driv- 
ing roller 10 be set in such a way to give a speed differ- 
ence of 1 to 5% between the delivery speed of the in- 

15 termediate transfer belt 30 by the driving roller 10 and 
the peripheral speed of the photosensitive member 41 
(K, C, M, Y). With such a speed difference between the 
photosensitive member 41 (K, C, M, Y) and the interme- 
diate transfer bell 30, it is possible to increase the effi- 

20 ciency of transfer because the toner can be mechani- 
cally moved upon the primary transfer of the toner im- 
age. 

[0227] When only the image carriers (photosensitive 
members) arc replaced as is the case with the prior art.. 

25 there is a fluctuation of the periphery speed of the image 
carriers with errors in image carrier shape, which in turn 
results in a change in the speed difference with the in- 
termediate transfer belt. The fluctuations in the speed 
difference offer some problems; too small a speed dif- 

30 ference renders the efficiency of transfer low whereas 
too large a speed difference causes deterioration in im- 
age quality. Therefore, if the photosensitive members 
41 (K, C, M f Y) and intermediate transfer belt 30 are in- 
tegrated with the photosensitive member cartridge 40 

35 as contemplated herein, it is then possible to reduce the 
fluctuations in the speed difference between the photo- 
sensitive members 41 (K, C, M, Y) and the intermediate 
transfer belt 30 as by determining the shape of the driv- 
ing roll 1 0 in conformity with the shape of the photosen- 

40 sitive member 41 (K, C, M, Y). It is thus possible to pro- 
vide an imaging system with improved transfer efficien- 
cy and with no deterioration in image quality. 
[0228] This embodiment ensures that the operating 
efficiency of attachment/detachment of the photosensi- 

45 tive member cartridge 40 is improved because the point 
of meshing of the gears for transmission of driving force 
upon attachment/detachment of the photosensitive 
member cartridge 40 is limited to one. Since the posi- 
tioning criterion for the photosensitive member cartridge 

so 40 is defined by this driving force transmission gear 91 , 
it is also possible to improve the precision of meshing 
and, hence, provide a system for forming high-quality 
images that are substantially free from any color mis- 
alignment or any banding (variations in densities, etc. at 

55 right angles with the feed direction). 

[0229] It is understood that the mechanism for syn- 
chroni7ed transmission of rotational force for the photo- 
sensitive members 41 K, 41 C , 41 M and 41 Y is not limited 
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to such a geartrain as shown, and so may be construct- 
ed using a belt or chain, for instance. 
[0230] Fig. 35 is illustrative of one modification to the 
embodiment of Fig. 34. In this modification, the driving 
gear 91 of the driving source 90 (Fig. 34) on the side of 5 
the system proper is designed to mesh with the gear 
72K in the gear train comprising the gears 72K, 81 , 72C, 
82, 72M, 83, 72Y and 97, so that the intermediate trans- 
fer belt 30 as well as the four photosensitive members 
41 (K, C, M, Y) and their appendixes, i.e. : the developing 10 
rollers 49(K, C ; M, Y) and feed rollers 48(K, C, M, Y) of 
the developing devices 44(K, C, M, Y) are all rotationalJy 
driven. Otherwise, the construction of Fig. 35 is the 
same as that of Fig. 34. 

[0231] Figs. 36 and 37 are illustrative of an embodi- 1$ 
ment of the invention, wherein the photosensitive mem- 
ber cartridge 40 is mounted on the system proper and 
the photosensitive members 41 (K, C ; M, Y) of the pho- 
tosensitive member cartridge 40. the intermediate trans- 
fer belt 30 and the developing devices 44(K, C, M, Y) so 
are driven by means of separate driving sources. Fig. 
36 is similar to Fig. 34. In this embodiment, the devel- 
oping roller gears 84(K, C, M ; Y) of the developing de- 
vices 44(K, C : M, Y) arc not in mesh with the gears 72 
(K. C, M, Y) of the photosensitive members 41 (K, C, M, 25 
Y) or separated therefrom, as can be seen from Fig. 36. 
The embodiment of Fig. 36 is different from that of Fig. 
34 only in terms of the gear train of the photosensitive 
member cartridge 40. It is here understood that the gear 
97 for rotating the driving roller 10 is in no direct mesh 30 
with the gear 72Y for rotating the photosensitive mem- 
ber 41 Y; they are jointed to each other via two gears 98 
and 99. By rotating the driving gear 91 of the driving 
source 90 on the side of the system proper the interme- 
diate transfer belt 30 and the four photosensitive mem- 35 
bers 41 (K, C, M, Y) can thus be rotationally driven in 
synchronism, as can be see from Fig. 36. 
[0232] Although depending on the driving force of that 
driving source 90, however, the developing roller 49(K, 
C, M, Y) and feed roller 48(K, C, M, Y) of the developing 40 
device 44(K, C, M, Y) are kept from rotation. In this em- 
bodiment, there is another driving source 1 00 at another 
site on the side of the system proper, as shown in Fig. 
37. When the photosensitive member cartridge 40 is 
mounted at a given position of the system proper, four *s 
gears 101(K, C, M, Y) of the separate driving source 
1 00, designed to rotate in synchronism and in the same 
direction, are positioned in such a way that they mesh 
with the developing roller gears 84(K, C, M, Y) fixed at 
one ends of the shafts of the developing rollers 49(K, C. so 
M. Y) of the developing devices 44(K, C, M, Y) mounted 
on the photosensitive member cartridge 40. Thus, the 
developing devices 44(K. C. M, Y) are rotationally driven 
by the driving source 100 that is separate from that for 
the photosensitive members 41 (K, C, M, Y). 55 
[0233] In such an arrangement as shown in Fig. 28, 
color misalignments and image banding are largely de- 
pendent on the precision of rotation of the image carriers 
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and intermediate transfer belt; however, they are less 
dependent on the precision of rotation of the developing 
rollers. Therefore, if the driving source 90 for the inter- 
mediate transfer belt 30 and the photosensitive mem- 
bers 41 (K, C, M, Y) of the photosensitive member car- 
tridge 40 is made separate from the driving source 1 00 
for the developing devices 44(K, C, M, Y) as shown in 
Figs. 36 and 37, it is then possible to prevent rotation 
variations caused as by fluctuations in the torque of de- 
veloping means from having influences on the rotation 
of the image carriers and, hence, provide a system for 
forming high-quality images with neither color misalign- 
ments nor image banding. 

[0234] In the construction of Figs. 36 and 37, too, it is 
acceptable to engage the driving gear 91 of the driving 
source 90 on the side of the system proper with the gear 
72K in the gear train comprising the gears 72K, 81 , 72C, 
82, 72M, 83, 72Y and 97 as shown in Fig. 35, thereby 
rotationally driving the intermediate transfer bell 30 and 
the four photosensitive members 41 (K, C, M, Y) in syn- 
chronism with one another. 

[0235] Fig. 38 is illustrative of one embodiment of the 
mechanism for adjusting color misalignments occurring 
due to position misalignments between the photosensi- 
tive members 41 K, 41 C, 41 M and 41 Y in such a photo- 
sensitive member cartridge 40 as described above, es- 
pecially skews in parallelism, when four different mon- 
ochromatic toner images are transferred onto the inter- 
mediate transfer belt 30 in a superposed fashion. As 
shown in Fig. 38. while the shaft 51(K, C } M, Y) of each 
primary transfer roller 45(K, C, M, Y) extending from one 
side plate of the frame 70 is sandwiched between an 
adjustment screw 105 and the leading end of an exten- 
sible spring 106, the other end of the extensible spring 
106 is fixed to the side plate 70. In this state, if the lead- 
ing end of the adjustment screw 1 05 is adjustable in the 
direction opposite to the direction of extension of the ex- 
tensible spring 106 to adjust the position of one end of 
the shaft 51 (K, C, M, Y), there are then changes in the 
primary transfer positions of the primary transfer rollers 
45K : 45C, 45M and 45Y Since there is such a speed 
difference as mentioned above between the intermedi- 
ate transfer belt 30 and the photosensitive members 41 
(K, C, M, Y), changes in the primary transfer positions 
cause changes in the transfer positions on the interme- 
diate transfer belt 30 for the toner images of the corre- 
sponding colors; that is, color misalignments can be reg- 
ulated. It is not always required to provide all the four 
photosensitive members 41 K, 41 C, 41 M and 41 Y with 
such color misalignment adjustment mechanisms. It is 
noted that it is acceptable to provide the opposite ends 
of the shafts 51 (K, C, M, Y) with such color misalignment 
adjustment mechanisms. However, this is not always 
necessary because misalignments can be electrically 
eliminated by controlling the timing of when color latent 
images formed on the photosensitive members 41 (K, C, 
M, Y) are to be written, as long as given parallelism is 
maintained between the photosensitive members 41 (K, 
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C ; M, Y). 

[0236] It is here understood that color misalignments 
may also be regulated by providing similar adjustment 
mechanisms on the respective shafts 71 (K. C, M. Y) of 
the photosensitive members 41 (K, C, M. Y). 
[0237] By providing the photosensitive member car- 
tridge 40 with the position alignment mechanism for the 
primary transfer rollers 45(K, C, M, Y) or the photosen- 
sitive members 41 (K, C, M, Y) in this way, it is possible 
to make fine adjustments of the positions of the photo- 
sensitive members 41(K r C, M : Y) onto which latent im- 
ages are to be written and transferred, thereby reducing 
color misalignments. It is here noted that the color mis- 
alignment adjustment by this color (position) misalign- 
ment adjustment mechanism may be made upon ship- 
ment of the photosensitive member cartridge 40 or an- 
ytime after its attachment to the system proper. 
[0238] Referring now to an electrographic system 
wherein latent images formed on image carriers are lon- 
er developed and the resulting toner images are trans- 
ferred onto transfer media, there is a so-called "cleaner- 
less" mode wherein the remnants of toner not trans- 
ferred onto the image carriers are recovered at devel- 
oping devices without recourse to such cleaning devices 
as shown in Fig. 28 (for instance, see JP-B 06-77166). 
This "cleaner-less" mode is embodied as shown in Fig. 
39, dispensing with the cleaning devices 46(K, C, M, Y) 
of Fig. 28. The embodiment of Fig. 29 is the same in 
construction as that of Fig. 28-with the exception of the 
absence of the cleaning devices 46(K, C, M, Y); any de- 
tailed account of its construction and action is not given. 
The construction of the photosensitive member car- 
tridge 40 in this embodiment, too, is the same as that of 
Figs. 28 and 29 with the exception of the absence of the 
cleaning devices 46(K, C ; M, Y); four photosensitive 
members 41 K, 41 C, 41 M and 41 Y, corona chargers 42 
(K, C, M, Y) disposed around the same and an interme- 
diate transfer belt 30 are constructed in an integral form. 
[0239] By use of the mode that dispenses with any 
cleaning device, it is possible to reduce the size of the 
photosensitive member cartridge 40 and the system 
proper. In addition, it is possible to diminish reaction 
force that may otherwise act on the photosensitive 
members 41 (K, C, M, Y) through the blades, etc. of 
cleaning devices, resulting in prevention of color mis- 
alignments. This is because the frame 70 is kept from 
deformation so that any position misalignment between 
the photosensitive members 41 (K, C, M, Y) can be 
avoided. 

[0240] Figs. 40 and 41 are views similar to Figs. 28 
and 29, showing another embodiment of the invention. 
In this embodiment, no single exposure unit 43 is used 
unlike the embodiment of Fig. 28. An exposure device 
43'(K, C, M, Y) for performing selective exposure per 
color, corresponding to each photosensitive member 41 
(K, C, M, Y), is integrated with a photosensitive member 
cartridge 40 between a corona charger 42(K, C, M, Y) 
and a developing device 44(K, C f M, Y). In accordance 



with this embodiment, the photosensitive member car- 
tridge 40 is provided at its frame 70 with four photosen- 
sitive members 41 K. 41 C f 41 M and 41 Y and their ap- 
pendixes, i.e. .corona chargers 42(K, C. M. Y). exposure 

5 devices 43 , (K, C ; M, Y) and cleaning devices 45(K, C ; 
M ; Y) while they are relatively positioned. An intermedi- 
ate transfer belt 30 spanned over a driving roller 10, a 
follower roller 20 and a tension roller 21 and cleaned by 
a cleaning blade 67 is attached together with these 

10 means to the frame 70 of the photosensitive member 
cartridge 40 in such a way that it comes into contact with 
the respective photosensitive members 41 (K, C, M, Y) 
through primary transfer rollers 45(K } C, M, Y). 
[0241 ] In this embodiment, the exposure unit 43 is dis- 

15 pensed with. Thus, as shown by a double arrow in Fig. 
41 , the photosensitive member cartridge 40 can be with- 
drawn from the system proper by lifting it substantially 
upward. To this end, the output tray 68 is mounted at its 
one end on the system proper in such a way that it can 

20 turn upwardly. The output tray 68 is retracted, thereby 
defining an opening through which the photosensitive 
cartridge 40 is withdrawn out of the system. In the state 
where the photosensitive member cartridge 40 has 
been withdrawn out of the system, the photosensitive 

25 member cartridge 40 can be detached from the system 
and replaced by a new photosensitive member cartridge 
40. 

[0242] With such an arrangement wherein the expo- 
sure devices 43'(K, C, M, Y), photosensitive members 

30 41 (K, C, M, Y), intermediate transfer belt 30 and primary 
transfer rollers 45(K, C, M, Y) are constructed in the form 
of the integral photosensitive cartridge 40, it is possible 
to adjust nearly all of color misalignment factors at its 
production stage, thereby providing a system for the f or- 

35 mation of images of high quality. 

[0243] In the embodiment of Figs. 40 and 41 , the 
frame 70 of the photosensitive member cartridge 40 is 
provided with the four photosensitive members 41 K, 
41 C, 41 M and 41 Y and the appendixes thereto, i.e., the 

40 corona chargers 42(K, C, M, Y), the exposure devices 
43'(K, C, M, Y), the intermediate transfer belt 30, the 
driving roller 10, follower roller 20 and tension roller 21 
over which the intermediate transfer belt 30 is spanned, 
the primary transfer rollers 45(K, C, M, Y) for bringing 

45 the intermediate transfer belt 30 in contact with the pho- 
tosensitive members 41 (K, C, M, Y) and the cleaning 
blade 67 for cleaning the intermediate transfer bell 30 
while they are relatively positioned. Fig. 42 is illustrative 
of one embodiment of how the exposure devices 43'(K. 

50 C, M, Y) are attached to the frame 70 of the photosen- 
sitive member cartridge 40. To be specific, Fig. 42 is a 
partly enlarged perspective view of only one end por- 
tions of the photosensitive members 41 Y and 41 M in the 
photosensitive member cartridge 40. To mount the ex- 

55 posure devices 43'(K, C, M, Y) at precisely located po- 
sitions on the associated photosensitive members 41 (K, 
C, M, Y) and parallel therewith, mounting struts 111 (K, 
C, M, Y) are integrally provided, extending from the in- 



27 



Okicrwia -CD 



51 



EP 1 273 980 A2 



52 



side surfaces of both side plates of the frame 70 and 
opposing to each other. Each strut 111 (K, C. Y, M) is 
provided with locating holes for receiving locating pins 
and threaded holes, both holes not shown. Locating pins 

1 1 5 provided at both ends of a long-length substrate 1 1 3 
(Fig. 22) of each exposure device 43'(K, C, M, Y) are 
inserted into the locating holes in the associated mount- 
ing strut 111 (K ; C, M, Y) while fixing screws 112(K ? C, 
M. Y) are fixedly screwed into the threaded holes in the 
mounting strut 11 1 (K r C ; M ; Y) through screw-insertion 
holes in both ends of the long-length substrate 1 1 3 (Fig. 
22), so that the each exposure device 43'(K, C, M, Y) is 
fixed in place. 

[0244] Fig. 22 is a perspective schematic of each ex- 
posure device 43'(K J C ; M, Y) constructed in the form of 
an LED line head comprising an LED array 1 1 6. As men- 
tioned above, each exposure device 43'(K, C ? M, Y) is 
mounted on the long-length substrate 1 1 3, spanning be- 
tween both side plates of the frame 70. The LED array 

1 1 6 for forming a line image on the photosensitive mem- 
ber 41 (K ; C s M ; Y) and parallel with its axis is mounted 
on the long-length substrate 113 f with each LED con- 
nected to a driver IC 117 for controlling light emission. 
The long-length substrate 113 is provided at each end 
with a locating pin 1 15 for the determination of a mount- 
ing position and a hole 114 for the insertion of a mount- 
ing screw. Thus, each exposure device is fixed at a pre- 
cise position for the associated photosensitive member 
41(K, C ; M, Y). In front of the LED array 116 there is 
integrally fixed a gradient index type rod lens array 118 
having an image-formation action, by which a train of 
light emission points defined by the LED array 116 is 
allowed to form an image on the photosensitive surface 
of the associated photosensitive member 41 (K, C, M, 
Y)- 

[0245] Fig. 43 is illustrative of one embodiment of the 
mechanism for adjusting color misalignments occurring 
due to relative position misalignments between the ex- 
posure devices 43'K, 43'C } 43'M and 43'Y positioned 
and mounted on the photosensitive members 41 (K, C, 
M . Y) of the photosensitive member cartridge 40 of Figs. 
40 and 41 , especially skews in parallelism, when four 
different monochromatic toner images are transferred 
onto the intermediate transfer belt 30 in a superposed 
fashion. As shown in Fig. 43, while the mounting ridge 
111 (K, C, M, Y) of each exposure device 43'(K, C, M, Y) 
extending from one side plate of the frame 70 or a long- 
length substrate 113 is sandwiched between an adjust- 
ment screw 105 and the leading end of an extensible 
spring 1 06, the other end of the extensible spring 1 06 is 
fixed to the side plate 70. In this state, if the leading end 
of the adjustment screw 1 05 is adjustable in the direction 
opposite to the direction of extension of the extensible 
spring 1 06 to adjust the position of one end of the expo- 
sure device 43'(K, C ; M, Y), it is then possible to adjust 
skews in parallelism between the exposure devices 
43'K, 43'C, 43*M and 43'Y. It is not always required to 
provide all the four exposure devices 43'K, 43'C, 43'M 



and 43'Y with such color misalignment adjustment 
mechanisms. It is noted that it is acceptable to provide 
the opposite ends of the exposure devices 43'(K, C, M. 
Y) with such color misalignment adjustment mecha- 
5 nisms. However, this is not always necessary because 
misalignments can be electrically eliminated by control- 
ling the timing of when color latent images formed at the 
exposure devices 43'(K, C, M. Y) are to be written, as 
long as given parallelism is maintained between the ex- 
i& posure devices 43'(K, C : rVL Y). 

[0246] By providing the photosensitive member car- 
tridge 40 with the position alignment mechanism for the 
exposure devices 43'(K, C ; M, Y) in this way, it is possi- 
ble to make fine adjustments of the positions of the pho- 

15 tosensitive members 41 (K, C, M. Y) onto which latent 
images are to be written and transferred, thereby reduc- 
ing color misalignments. It is here noted that the color 
misalignment adjustment by this color (position) mis- 
alignment adjustment mechanism may be made upon 

20 shipment of the photosensitive member cartridge 40 or 
anytime after its attachment to the system proper. 
[0247] In the embodiment of Figs. 40 and 41 , the write 
means that are integrally mounted together with the 
photosensitive members 41 (K, C, M, Y) on the photo- 
ns sensitive member cartridge 40 are not necessarily lim- 
ited to such optical write means as shown in Fig. 22. For 
instance, it is acceptable to make use of write means 
having recourse to charge transfer such as injection or 
elimination of charges., for instance, those proposed by 

30 the applicant in Japanese Patent Application Nos. 
2000-298925 and 2000-298927, etc. Fig. 27 is a front 
schematic illustrative of the whole construction of a color 
image formation system wherein charge injection elec- 
trode line heads 3(K 5 C, M, Y) are used as write means, 

35 and Fig. 27 is a perspective schematic illustrative of how 
the charge injection electrode line heads 3(K, C, M, Y) 
are arranged and constructed with respect to photosen- 
sitive members 41 (K, C, M, Y). When writing is carried 
out by the injection of charges, it is not always necessary 

40 to use the chargers 42(K ? C, M, Y) of Fig. 40. The charge 
injection electrode line head 3(K, C. M. Y) comprises an 
array of electrodes 3b that come in contact with the as- 
sociated photosensitive member 41 (K, C, M, Y) to cre- 
ate a potential profile therein and so form a latent image. 

45 Charges injected into each electrode 3b are controlled 
by a driver IC1 19. 

[0248] In accordance with the inventive color image 
formation system wherein, as explained above, a plu- 
rality of photosensitive members 41 (K, C, M, Y) and the 

so intermediate transfer belt 30 are mutually positioned 
and mounted on a photosensitive member cartridge 40 
detachable from and attachable to the system proper 
and developing devices 44(K, C, M, Y) are disposed in 
such a way as to be detachable from and attachable to 

55 the photosensitive members 41 (K, C, M, Y) mounted on 
the photosensitive member cartridge 40, the precision 
of relative positions between the photosensitive mem- 
bers is so improved that color misalignments ascribable 
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to misalignments between the photosensitive members 
and skews thereof can be prevented. 
[0249] Gears can be associated with the photosensi- 
tive members in such phase relations as to reduce 
speed fluctuations due to the gears that drive the pho- 
tosensitive member so that the cartridge 40 can be con- 
structed in an integral form. In addition, color misalign- 
ments due to the photosensitive member-driving gears 
can be considerably reduced (Fig. 34 and so on). Where 
the photosensitive members are individually mounted 
on the system proper it is impossible to make phase 
adjustments of such gears because the photosensitive 
members rotate by themselves. 

[0250] Further, the photosensitive member cartridge 
40 can be finished up using photosensitive members of 
uniform performance singled out at the time of shipping., 
so that color changes due to variations in the properties 
of the photosensitive members of different colors can be 
prevented. In addiLion, the integrity of maintenance can 
be improved because a plurality of photosensitive mem- 
bers can be replaced at the same time. 
[0251] Furthermore, the arrangement wherein the de- 
veloping devices 44(K. C. M, Y) are designed as detach- 
able from and attachable to the photosensitive member 
cartridge 40 ensures that the developing devices 44(K ; 
C, M, Y) can be replaced independently of the photo- 
sensitive member cartridge 40. Therefore, even when 
the developing devices 44(K, C, M, Y) are exhausted or 
used up and so must be replaced with new ones, there 
is no need of making a replacement for the photosensi- 
tive members 41 (K, C, M ; Y), so that running cost re- 
ductions are achievable. 

[0252] What is necessary when the developing devic- 
es 44(K, C, M, Y) are used up is only their replacement. 
There is no need of any color matching operation de- 
pending on the positions and configuration of the pho- 
tosensitive members 41 (K, C, M, Y. It is thus possible to 
provide an image formation system having improved op- 
erating efficiency. 

[0253] For replacement of the developing devices 44 
(K, C, M, Y) f only the withdrawal of the photosensitive 
member cartridge 40 is needed. Then, new developing 
devices are attached to the photosensitive member car- 
tridge 40. Thus, the operation for replacement of the de- 
veloping devices 44(K, C, M, Y) is so facilitated that the 
integrity of maintenance can be improved. 
[0254] It is also acceptable to construct a plurality of 
photosensitive members 41 (K, C, M, Y) and the inter- 
mediate transfer belt 30 in the form of one single re- 
placement and the developing devices 44(K, C, M, Y) 
in the form of one single replacement 47 (Fig. 32), so 
that the integrity of maintenance can bo much more im- 
proved. 

[0255] The fourth aspect of the color image formation 
system according to the present invention is now ex- 
plained with reference to some embodiments. 
[0256] The color image formation system according 
to the third aspect of the present invention is now ex- 



plained wilh reference to some embodiments. 
[0257] Fig. 44 is a front schematic illustrative of the 
whole construction of a further color image formation 
system to which the invention is applied. As shown in 

5 Fig. 44. this image formation system comprises a re- 
cording medium carrier belt 30' that is spanned in place 
with tensions applied thereon by a driving roller 10, a 
follower roller 20 and a tension roller 21 , and driven end- 
lessly in the (counterclockwise) direction shown by an 

10 arrow. Four photosensitive members (drums) 41 K, 41 C, 
41 M and 41 Y having photosensitive layers on their outer 
surfaces, i.e., image carriers, are arranged at a given 
interval with respect to the recording medium carrier belt 
30'. The capital letters K, C, M and Y added to the nu- 

15 meral reference mean black, cyan, magenta and yellow, 
indicating the photosensitive members for black, cyan, 
magenta and yellow, respectively. The same holds true 
for other members. The photosensitive members 41 K, 
41 C, 41 M and 41 Y are rotalionally driven in synchro- 

20 nism with the recording medium carrier belt 30' in the 
(clockwise) direction indicated by an arrow. Around 
each photosensitive member 41(K, C, M. Y), there is lo- 
cated a corona charger 42(K, C, M, Y) comprising 
Scorotron acting as means for uniformly charging the 

25 outer surface of the photosensitive member 41 (K, C, M, 
Y), an exposure site 43(K, C, M, Y) for selectively ex- 
posing the outer surface of the member 41 uniformly 
charged by the corona charger 42(K, C, M, Y) to expo- 
sure light from an exposure unit 43 for each color there- 

30 by forming an electrostatic latent image, a developing 
device 44(K, C, M, Y) for imparting a developing agent 
that is a toner to the electrostatic latent image formed 
at this exposure site 43(K, C, M, Y) to make a visible 
(toner) image, a transfer roller 45(K, C, M, Y) for suc- 

35 cessively transferring toner images developed at this 
developing device 44(K, C, M, Y) onto a recording me- 
dium P carried by the recording medium carrier belt 30' 
for transfer purposes, andacleaning device 46(K, C, M, 
Y) working as cleaning means for removing the rem- 

40 nants of toner on the surface of the photosensitive mem- 
ber 41 (K, C, M, Y) after transfer. 
[0258] Typically using a non-magnetic mono-compo- 
nent toner as the developing agent, the developing de- 
vice 44(K, C, M, Y) is constructed in the form of a de- 

45 veloping cartridge 47(K, C, M, Y) (see Fig. 47). Such a 
mono-component toner stored in the cartridge 47 is de- 
livered lo a developing roller 49(K, C, M, Y) by way of a 
feed roller 48(K, C, M, Y). The thickness of a developing 
agent film deposited onto the surface of the developing 

so roller 49(K, C s M, Y) is controlled by a control blade 50 
(K, C, M, Y). Then, the developing roller 49(K, C, M. Y) 
is brought into contact or engagement with the photo- 
sensitive member 41 (K, C, M, Y) so that the developing 
agent is deposited onto the photosensitive member 41 

55 (K, C, M, Y) depending on the potential level of the pho- 
tosensitive member, thereby developing the latent im- 
age in the form of a toner image. 
[0259] The black, cyan, magenta and yellow toner im- 



29 



I 



55 

ages formed at four such different monochromatic toner 
image-formation stations are successively transferred 
onto the recording medium P carried by transfer biases 
applied on the transfer rollers 45(K. C, M, Y). so that 
they are superposed successively one upon another on 
the recording medium P. yielding a full-color toner image 
thereon. Then, the recording medium P with the full- 
color toner image carried thereon is released from the 
recording medium carrier belt 30' by a release roller 1 07, 
passing between a pair of fixing rollers 61 that are fixing 
means so that the toner image is fixed on the recording 
medium P. Finally : the recording medium is ejected by 
way of a pair of ejecting rollers 62 on an output tray 68 
mounted on the top of the system. 
[0260] In Fig. 44, it is noted that reference numeral 63 
is a sheet feed cassette for storing a multiplicity of re- 
cording media P in a superposed fashion, 64 a pickup 
roller for feeding recording media P from the sheet feed 
cassette 63 one by one, 65 is a pair of gale rollers for 
controlling the timing of when the recording medium P 
is to be fed to a transfer site of the transfer roller 45(K, 
C, M, Y), and 104 a sheet absorption roller for absorbing 
the recording medium P carried by the pickup roller 64 
onto the recording medium carrier belt 30'. 
[0261] Since a mono-component developing agent 
such as a non-magnetic mono-component toner is 
used, there is no need of using a carrier such as a two- 
component developing agent. Accordingly, it is possible 
to reduce the volume of each developing device 44(K, 
C, M, Y) and so achieve a color image formation system 
of small size. 

[0262] In such a color image formation system as con- 
structed as explained above according to the present 
invention, the four photosensitive members 41 K, 41 C, 
41 M and 41 Y, the corona chargers 42(K, C, M, Y, the 
cleaning devices 46(K, C, M, Y). the recording medium 
carrier belt 30*, the driving roller 10, follower roller 20 
and tension roller 21 over which the recording medium 
carrier belt 30' are spanned, the transfer rollers 45(K, C, 
M, Y) for bringing the recording medium carrier belt 30' 
in contact with the photosensitive members 41 (K, C, M, 
Y), the sheet absorption roller 1 04 for absorbing the re- 
cording medium P onto the recording medium carrier 
belt 30' and the release roll 1 07 for releasing the record- 
ing medium P with a toner image carried thereon from 
the recording medium carrier belt 30' are all constructed 
in the form of the integral pholosensilive member car- 
tridge 40 that can be detached from or attached to the 
system proper, as shown in Figs. 44 and 45. In this case, 
the developing devices 44K. 44C, 44M and 44Y that are 
appendixes to the photosensitive members 41 K, 41 C, 
41 M and 41 Y arc detachable from and attachable to the 
photosensitive member cartridge 40. 
[0263] Referring to Fig. 45, the photosensitive mem- 
ber cartridge 40 is provided on its frame 70 with the four 
photosensitive members 41 K, 41 C, 41 M and 41 Y and 
their appendixes, i.e., the corona chargers 42(K, C, M, 
Y) and cleaning devices 46(K, C, M, Y) while they are 
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relatively positioned with respect to one another The re- 
cording medium carrier belt 30', which is spanned over 
the driving roller 10, follower roller 20 and tension roller 
21 and from which the recording medium P with a toner 
5 image carried thereon, is mounted together with these 
means on the frame 70 of the photosensitive member 
cartridge 40 in such a way that it comes in contact with 
the photosensitive members 41 (K, C, M, Y) via the 
transfer rollers 45(K, C, M. Y). These members can be 

10 slid out of the system proper as shown by a double ar- 
row. To this end : for instance, the side plate 69 of the 
system proper is opened outwardly thereby defining an 
opening through which the photosensitive cartridge 40 
is withdrawn out of the system. In the state where the 

15 photosensitive member cartridge 40 has been with- 
drawn out of the system proper, the photosensitive 
member cartridge 40 can be detached from the system 
and replaced by a new photosensitive member cartridge 
40. It is here noted that one side plate of the frame 70 

20 of the photosensitive member cartridge 40 is provided 
with a sheet inlet 1 08 for feeding the recording medium 
P supplied by the pickup roller 64 onto the recording me- 
dium carrier belt 30' and the other side plate of the frame 
70 is provided with a shoot port 1 09 for ejecting the rc- 

25 cording medium P with a toner image carried thereon, 
which is released by the release roller 107 from the re- 
cording medium carrier belt 30'. 

[0264] Fig. 46 is a perspective view of the photosen- 
sitive cartridge 40 from which the developing devices 

30 44K, 44C, 44M and 44Y are removed, and Fig. 47 is a 
perspective view illustrative of how the developing de- 
vice 44Y is detached from or attached to the photosen- 
sitive member cartridge 40 with the developing devices 
44K : 44C and 44M remaining mounted thereon. The 

35 frame 70 is in a rectangular box form, between both 
sides plates of which there are four photosensitive mem- 
bers 41 K, 41 C, 41 M and 41 Y that are positioned at a 
given interval and parallel with one another for rotation 
on their shafts 71 K, 71 C, 71 M and 71 Y. The shaft 71 (K, 

40 c, M, Y) of each photosensitive member 41 (K } C, M, Y) 
is provided at its one end with a gear 72 (K, C, M, Y). 
By way of the gear train to be referred to later, the pho- 
tosensitive members 41 (K, C, M, Y) are rotatable in the 
(clockwise) direction indicated by the arrow in Fig. 28 at 

45 the same speed and in synchronism with one another. 
[0265] Between the same two side plates of the frame 
70, the corona chargers 42(K, C. M , Y) and cleaning de- 
vices 46(K, C, M, Y) (which, in Fig. 46, are invisible be- 
cause of being concealed by the photosensitive mem- 

so bers 41 (K, C, M, Y) and frame 70), all appendixes to the 
photosensitive members 41 (K, C, M, Y), are mounted 
at given positions. On one side of the side plato of the 
frame 70 there are provided electrodes 75(K, C, M, Y) 
for applying high voltages on the discharge wires of the 

55 corona chargers or Scorotrons 42(K, C, M, Y) and elec- 
trodes 76(K, C, M, Y) for applying high voltages on the 
grits of the Scorotrons. On the same one side of the side 
plate of the frame 70 there are also provided electrodes 
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77(K, C, M ; Y) for applying developing bias voltages on 
the developing rollers 49(K, C, M, Y) of the developing 
devices 44(K f C, M. Y) in the state where the developing 
devices 44(K. C, M, Y) are mounted on the photosensi- 
tive member cartridge 40 and electrodes 78(K, C, M, Y) 
for applying developing feed bias voltages on the feed 
rollers 48(K, C, M.. Y) in the same state. 
[0266] Between the same both side plates of the 
frame 70 the driving roller 1 0.. follower roller 20 and ten- 
sion roller 21 , over which the recording medium carrier 
belt 30' is spanned, are mounted parallel with one an- 
other at a given interval in such a manner that they are 
rotatable on shafts 22, 23 and 23, and the transfer rollers 
45(K, C, M, Y) ? appendixes to the photosensitive mem- 
bers 41 (K. C, M, Y). are mounted at given positions (al- 
though not shown in Figs. 46 and 47). On the same side 
of the side plate of the frame 70 there are mounted elec- 
trodes 80(K, C ; M f Y) for applying transfer voltages on 
the transfer rollers 45(K, C, M, Y). 
[0267] On the same side plate, there is further provid- 
ed an IC 110 as memory means for storing information 
about the fabrication and use of the photosensitive 
member cartridge 40, color misalignments, etc. Upon 
the photosensitive mcmbcrcartridgc 40 mounted on the 
system proper, the electrodes 75(K, C, M, Y), electrodes 
76(K, C, M s - Y), electrodes 77(K, C, M, Y), electrodes 
78(K, C ? M, Y), electrodes 80(K, C, M, Y) and IC 1 1 0 are 
automatically connected to the power source circuit and 
control circuit of the system proper. In this state, the 
shafts 71 (K, C, M, Y) of the photosensitive members 41 
(K, C, M, Y) are also automatically connected to ground 
for earth purposes. 

[0268] At the inner upper sides of the same two side 
plates of the frame 70, there are provided guide grooves 
73(K, C, M : Y) for receiving the developing devices 44 
{K, C, M, Y) at constant positions corresponding to the 
photosensitive members 41 (K, C, M, Y). To fix the de- 
veloping devices 44(K : C, M, Y) received along the 
guide grooves 73(K, C, M, Y) 5 fixing levers 74(K, C, M, 
Y) are pivotally provided. On both sides of the develop- 
ing cartridge 47(K, C, M, Y) of each developing device 
44(K, C : M, Y), there are guide ridges 79(K, C, M, Y) 
that are to be inserted in the associated guide grooves 
73(K, C, M, Y) from the upper open ends thereof (see 
Fig. 47 where only one guide ridge 79Y of the develop- 
ing cartridge 47Y is visible). To mount the developing 
devices 44(K, C, M, Y) on the associated photosensitive 
members 41 (K, C, M, Y). the guide ridges 79(K, C, M, 
Y) are inserted from above into the associated guide 
grooves 73(K, C, M, Y) and the fixing levers 74(K, C, M, 
Y) are then pivoted to fix the developing devices in 
place. To remove the developing cartridges 47(K } C, M, 
Y) for replacement or other purposes, the fixing levers 
74(K, C, M, Y) are pivoted back to guide the developing 
cartridges 47(K, C, M, Y) upward along the guide 
grooves 73(K, C, M, Y). 

[0269] According to the embodiment of Fig. 47, the 
developing cartridges 47(K, C, M, Y) forming part of the 



individual developing devices 44(K, C : M. Y) can sepa- 
rately be attached to or detached from the associated 
photosensitive members 41 (K ; C, M, Y); of the develop- 
ing devices 44(K, C. M, Y). only an exhausted or dead 
5 developing device(s) can be replaced with no wasteful 
replacement of the rest, so that running cost reductions 
are achievable. 

[0270] Fig. 48 is a perspective view illustrative of the 
attachment/detachment mechanism for an embodiment 

10 of the invention wherein four or black, cyan, magenta 
and yellow developing devices 44(K, C, M, Y) are con- 
structed in the form of the integral development car- 
tridge 47 for such a photosensitive member cartridge 40 
as described above. In this embodiment, only one pair 

15 of guide grooves 73 are provided at the inner upper sites 
of both side plates of the frame 70 of the photosensitive 
member cartridge 40, spanning between both side 
plates. Accordingly, only one pair of pivotal fixing levers 
74 are provided. On the other hand, the four developing 

20 devices 44(K, C, M, Y) are constructed in the form of the 
integrated single developing cartridge 47. On each side 
of the developing cartridge 47 there is mounted a guide 
ridge 79 that is to be inserted into the associated guide 
groove 73 from the upper open end thereof (in Fig. 48, 

25 one guide ridge 79 alone is visible). To mount the devel- 
oping cartridge 47 on the photosensitive member car- 
tridge 40, the guide ridges 79 are inserted from above 
into the guide grooves 73 and the fixing levers 74 are 
then pivoted to fix the developing cartridge in place. To 

30 remove the developing cartridge 47 for replacement or 
other purposes, the fixing levers 47 are pivoted back so 
that the developing cartridge 47 can be guided upward 
along the guide grooves 73. 

[0271] The embodiment of Fig. 48, wherein the four 

35 or black, cyan, magenta and yellow developing devices 
44(K, C, M, Y) are designed as the integral developing 
cartridge 47, has the merit of reducing the number of 
consumable parts, thereby improving the integrity of 
maintenance and avoiding a risk of anything wrong hap- 

40 pening upon mounting. 

[0272] Fig. 49 is a perspective view illustrative of the 
attachment/detachment mechanism for such a photo- 
sensitive member cartridge 40 as described above, 
wherein a black developing device 44K is constructed 

45 jn the form of one single developing cartridge 47K that 
is detachable from or attachable to a black photosensi- 
tive member 41 K as is the case with Fig. 46 or Fig. 47, 
and three or cyan, magenta and yellow developing de- 
vices 44(C, M, Y) are constructed in the form of an in- 

50 tegral developing cartridge 47YMC. At the inner upper 
sites of both side plates of a frame 70 of the photosen- 
sitive member cartridge 40 there arc provided guide 
grooves 73K for receiving the developing cartridge 47K 
between both side plates and guide grooves 73YMC for 

55 receiving the developing cartridge 47YMC, and there 
are provided pivotal fixing levers 74K and 74YMC, ac- 
cordingly. On the other hand, the black photosensitive 
member cartridge 40 is provided on both its sides with 
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guide ridges 79K and the three-color developing car- 
tridge 47YMC is provided on both its sides with guide 
ridges 79YMC (in Fig. 49, only one guide ridge 79YMC 
is visible on the developing cartridge 47YMC). To mount 
the developing cartridge 47K or 47YMC on the photo- 
sensitive member cartridge 40 : the guide ridges 79K or 
79YMC are inserted from above into the guide grooves 
73K or 73YMC, whereupon the fixing levers 74K or 
74YMC are pivoted to fix the developing cartridge in 
place. To remove the developing cartridge 47K or 
47YMC for replacement or other purposes, the fixing le- 
vers 74K or 74YMC are pivoted back so that the devel- 
oping cartridge 47K or 47YMC can be guided upward 
along the guide grooves 73K or 73YMC. 
[0273] The embodiment of Fig. 49, wherein the three- 
color or cyan, magenta and yellow developing devices 
44(C. M, Y) are constructed in the form of the integral 
developing cartridge 47YMC ; has the merit of removing 
the number of consumable parts, thereby improving the 
integrity of maintenance and avoiding a risk of anything 
wrong happening upon mounting. This embodiment has 
another merit of preventing the three-color or cyan, ma- 
genta and Y developing devices 44(C, M, Y) from going 
to waste, because the black developing device 44K 
most frequently used in general can be replaced in the 
form of the independent developing cartridge 47K. 
[0274] Next, an account is given of the mechanism of, 
upon the photosensitive member cartridge 40 mounted 
on the system proper, rotating and carrying the photo- 
sensitive members 41 K, 41 C, 41 M and 41 Y in the car- 
tridge 40 in synchronism with one another, thereby pre- 
venting any color misalignment. Fig. 50 is illustrative of 
one construction for achieving this. As already men- 
tioned, the shafts 71 (K, C s M, Y) of the photosensitive 
members 41 (K, C, M, Y) are mounted at their one ends 
with gears 72K, 72C, 72M and 72Y, respectively, which 
are molded using the same mold. An idle gear 81 is in- 
terposed between the gears 71 K and 72C, an idle gear 

82 between the gears 72C and 72M, and an idle gear 

83 between the gears 72M and 72Y, forming a gear train 
for transmission of rotational force. The driving roller 1 0 
is provided at its one end with a gear 97 rotating around 
a shaft 22, and the gear 97 meshes with the gear 72Y 
for rotating the photosensitive member 41 Y via two 
gears 98 and 99. The gears 72K, 81 , 72C, 82, 72M, 83, 
72Y, 99, 98 and 97 thus form a series of gear train. A 
driving gear 91 in mesh with one gear in this gear train, 
for instance, gear 97, is disposed at a driving source 90 
on the side of the system proper, so that upon the pho- 
tosensitive cartridge 40 mounted at a given position of 
the system proper, the driving gear 91 meshes with the 
gear 97. 

[0275] On the other hand, the shaft of the developing 
roller 49(K, C, M, Y) of the developing device 44(K, C, 
M , Y) is fixedly provided at its one end with a developing 
roller gear 84(K, C, M, Y), and the shaft of the feed roller 
48(K, C, M. Y) is fixedly provided at its one end with a 
feed roller gear 85(K, C. M, Y). An idle roller 86(K, C, M, 



Y) is interposed between the developing roller gear 84 
(K. C, M, Y) and the feed roller gear 85(K, C, M, Y). The 
developing roller gear 84(K, C, M, Y) meshes with the 
gear 72(K, C, M. Y) of the photosensitive member 41 (K, 
5 C. M, Y). so that the developing roller 49(K, C, M : Y) and 
feed roller 48(K, C, M, Y) of the developing device 44 
(K, C, M, Y), too, can be rotationally driven in synchro- 
nism with the rotation of the photosensitive member 41 
(K, C, M, Y). 

w [0276] By rotating the driving gear 91 of the driving 
source at one site on the side of the system proper ac- 
cording to this arrangement, it is possible to rotationally 
drive the four photosensitive members 41 (K, C, M } Y) 
and the appendixes thereto, i.e., the developing rollers 

is 49(K : C, M ? Y) and feed rollers 48(K, C. M, Y) of the 
developing devices 44(K : C, M : Y), all in synchronism 
with one another. 

[0277] It is here desired that the diameter of the driv- 
ing roller 10 be sel in such a way lo give a speed differ- 

20 ence of 1 to 5% between the delivery speed of the re- 
cording medium carrier belt 30' by the driving roller 10 
and the peripheral speed of the photosensitive member 
41 (K, C, M, Y). With such a speed difference between 
the photosensitive member 41 (K, C, M. Y) and the rc- 

25 cording medium carrier belt 30', it is possible to increase 
the efficiency of transfer because the toner can be me- 
chanically moved upon transfer of the toner image. 
[0278] When only the image carriers (photosensitive 
members) are replaced as is the case with the prior art, 

30 there is a fluctuation of the periphery speed of the image 
carriers with errors in image carrier shape, which in turn 
results in a change in the speed difference with the re- 
cording medium carrier belt 30*. The fluctuations in the 
speed difference offer some problems; too small a 

35 speed difference renders the efficiency of transfer low 
whereas too large a speed difference causes deteriora- 
tion in image quality. Therefore, if the photosensitive 
members 41 (K, C, M, Y) and recording medium carrier 
belt 30' are integrated with the photosensitive member 

40 cartridge 40 as contemplated herein, it is then possible 
to reduce the fluctuations in the speed difference be- 
tween the photosensitive members 41 (K, C, M t Y) and 
the recording medium carrier belt 30' as by determining 
the shape of the driving roll 10 in conformity with the 

45 shape of the photosensitive member 41 (K, C f M, Y). It 
is thus possible to provide an imaging system with im- 
proved transfer efficiency yet with no deterioration in im- 
age quality. 

[0279] Such an embodiment as shown in Fig. 50 en- 
50 sures that the operating efficiency of attachment/de- 
tachment of the photosensitive member cartridge 40 is 
improved because the point of meshing of tho gears for 
transmission of driving force upon attachment/detach- 
ment of the photosensitive member cartridge 40 is lim- 
55 ited to one. Since the positioning criterion for the photo- 
sensitive member cartridge 40 is defined by this driving 
force transmission gear 91 , it is also possible to improve 
the precision of meshing and, hence, provide a system 
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for forming high-quality images that are substantially 
free from any color misalignment or any banding (vari- 
ations in densities, etc. at right angles with the feed di- 
rection). 

[0280] It is understood that the mechanism for syn- 
chronized transmission of rotational force for the photo- 
sensitive members 41 K : 41 C. 41 M and 41 Y is not limited 
to such a geartrain as shown, and so may be construct- 
ed using a belt or chain, for instance. 
[0281] Fig. 51 is illustrative of one modification to the 
embodiment of Fig. 50. In this modification, the driving 
gear 91 of the driving source 90 (Fig. 50) on the side of 
the system proper is designed to mesh with the gear 
72K in the geartrain comprising the gears 72K, 81 , 72C, 
82 : 72M } 83, 72Y. 99 : 98 and 97, so that the recording 
medium carrier belt 30' as well as the four photosensi- 
tive members 41 (K, C, M, Y) and their appendixes, i.e. } 
the developing rollers 49(K, C, M ? Y) and feed rollers 48 
(K, C, M : Y) of the developing devices 44(K. C, M } Y) 
are all rotationally driven. Otherwise, the construction of 
Fig. 51 is the same as that of Fig. 55. 
[0282] Figs. 52 and 53 are illustrative of an embodi- 
ment of the invention, wherein the photosensitive mem- 
ber cartridge 40 is mounted on the system proper and 
the photosensitive members 41 (K, C, M, Y) of the pho- 
tosensitive member cartridge 40, the recording medium 
carrier belt 30' and the developing devices 44(K, C, M, 
Y) are driven by means of separate driving sources. Fig. 
52 is similar to Fig. 50. In this embodiment, the devel- 
oping roller gears 84(K, C, M, Y) of the developing de- 
vices 44(K, C, M ? Y) are not in mesh with the gears 72 
(K, C, M, Y) of the photosensitive members 41 (K, C, M, 
Y) or separated therefrom, as can be seen from Fig. 52. 
The embodiment of Fig. 52 is different from that of Fig. 
50 only in terms of the gear train of the photosensitive 
member cartridge 40. By rotating the driving gear 91 of 
the driving source 90 on the side of the system proper, 
the recording medium carrier belt 30* and the four pho- 
tosensitive members 41 (K, C, M, Y) can thus be rota- 
tionally driven in synchronism, as can be see from Fig. 
52. 

[0283] Although depending on the driving force of that 
driving source 90, however, the developing roller 49(K, 
C, M, Y) and feed roller48(K, C, M, Y) of the developing 
device 44(K, C, M, Y) are kept from rotation. In this em- 
bodiment, there is another driving source 1 00 at another 
site on the side of the system proper, as shown in Fig. 
53. When the photosensitive member cartridge 40 is 
mounted at a given position of the system proper, four 
gears 101(K, C, M, Y) of the separate driving source 
100, designed to rotate in synchronism and in the same 
direction, arc positioned in such a way that they mesh 
with the developing roller gears 84(K, C, M, Y) fixed at 
one ends of the shafts of the developing rollers 49(K, C, 
M, Y) of the developing devices 44(K, C, M, Y) mounted 
on the photosensitive member cartridge 40. Thus, the 
developing devices 44(K, C, M, Y) are rotationally driven 
by the driving source 100 that is separate from that for 



the photosensitive members 41 (K, C ; M f Y). 
[0284] In such an arrangement as shown in Fig. 44, 
color misalignments and image banding are largely de- 
pendent on the precision of rotation of the image carriers 

5 and recording medium carrier belt; however, they are 
less dependent on the precision of rotation of the devel- 
oping rollers. Therefore, if the driving source 90 for the 
recording medium carrier belt 30' and photosensitive 
members 41 (K ; C, M, Y) of the photosensitive member 

10 cartridge 40 is made separate from the driving source 
1 00 for the developing devices 44(K, C, M, Y) as shown 
in Figs. 52 and 53, it is then possible to prevent rotation 
variations caused as by fluctuations in the torque of de- 
veloping means from having influences on the rotation 

15 of the image carriers and, hence, provide a system for 
forming high-quality images with neither color misalign- 
ments nor image banding. 

[0285] In the construction of Figs. 52 and 53, too, it is 
acceptable lo engage Ihe driving gear 91 of the driving 

20 source 90 on the side of the system proper with the gear 
72K in the geartrain comprising the gears 72K, 81 . 72C, 
82, 72M, 83, 72Y, 99, 98 and 97 as shown in Fig. 51 , 
thereby rotationally driving the recording medium carrier 
belt 30' and the four photosensitive members 41 (K, C, 

25 M, Y) in synchronism with one another. 

[0286] Fig. 54 is illustrative of one embodiment of the 
mechanism for adjusting color misalignments occurring 
due to position misalignments between the photosensi- 
tive members 41 K f 41 C, 41 M and 41 Y of such a photo- 

30 sensitive member cartridge 40, especially skews in par- 
allelism, when four different monoch romatic toner imag- 
es are transferred onto the recording medium P ab- 
sorbed onto the recording medium carrier belt 30' in a 
superposed fashion. As shown in Fig. 54, while the shaft 

35 51 (K, C, M, Y) of each transfer roller 45(K, C, M, Y) ex- 
tending from one side plate of the frame 70 is sand- 
wiched between an adjustment screw 1 05 and the lead- 
ing end of an extensible spring 106, the other end of the 
extensible spring 1 06 is fixed to the side plate 70. In this 

40 state, if the leading end of the adjustment screw 1 05 is 
adjustable in the direction opposite to the direction of 
extension of the extensible spring 106 to adjust the po- 
sition of one end of the shaft 51 (K, C, M. Y), there are 
then changes in the transfer positions of the transfer roll- 

45 ers 45K, 45C, 45M and 45Y. Since there is such a speed 
difference as mentioned above between the recording 
medium carrier belt 30' and the photosensitive members 
41 (K, C, M, Y), changes in the primary transfer positions 
cause changes in the transfer positions on the recording 

so medium P absorbed onto the recording medium carrier 
belt 30' for the toner images of the corresponding colors; 
that is. color misalignments can be regulated. It is not 
always required to provide all the four photosensitive 
members 41 K, 41 C, 41 M and 41 Y with such color mis- 

55 alignment adjustment mechanisms. It is noted that it is 
acceptable to provide the opposite ends of the shafts 51 
(K, C, M, Y) with such color misalignment adjustment 
mechanisms. However, this is not always necessary be- 
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cause misalignments can be electrically eliminated by 
controlling the timing of when color latent images formed 
on the photosensitive members 41 (K, C. M ; Y) are to be 
written, as long as given parallelism is maintained be- 
tween the photosensitive members 41 (K t C, M ; Y). 
[0287] It is here understood that color misalignments 
may also be regulated by providing similar adjustment 
mechanisms on the respective shafts 71 (K, C, M, Y) of 
the photosensitive members 41 (K, C, M, Y). 
[0288] By providing the photosensitive member car- 
tridge 40 with the position alignment mechanism for the 
transfer rollers 45(K, C, M, Y) or the photosensitive 
members 41 (K, C, M : Y) in this way : it is possible to 
make fine adjustments of the positions of the photosen- 
sitive members 41 (K. C, M, Y) onto which latent images 
are to be written and transferred, thereby reducing color 
misalignments. It is here noted that the color misalign- 
ment adjustment by this color (position) misalignment 
adjustment mechanism may be made upon shipment of 
the photosensitive member cartridge 40 or anytime after 
its attachment to the system proper. 
[0289] Referring now to an electrographic system 
wherein latent images formed on image carriers are ton- 
er developed and the resulting toner images arc trans- 
ferred onto transfer media, there is a so-called "cleaner- 
less" mode wherein the remnants of toner untransferred 
onto the image carriers are recovered at developing de- 
vices without recourse to such cleaning devices as 
shown in Fig. 44 (for instance, see JP-B 06-771 66). This 
"cleaner-less" mode is embodied as shown in Fig. 55, 
dispensing with the cleaning devices 46(K, C, M, Y) of 
Fig. 44. The embodiment of Fig. 55 is the same in con- 
struction as that of Fig. 44 with the exception of the ab- 
sence of the cleaning devices 46(K, C, M, Y); any de- 
tailed account of its construction and action is not given. 
The construction of the photosensitive member car- 
tridge 40 in this embodiment, too, is the same as that of 
Figs, 44 and 45 with the exception of the absence of the 
cleaning devices 46(K. C, M, Y); four photosensitive 
members 41 K, 41C, 41M and 41 Y, corona chargers 42 
(K, C, M, Y) disposed around the same and an recording 
medium carrier belt 30* are constructed in an integral 
form. 

[0290] By use of the mode that dispenses with any 
cleaning device, It is possible to reduce the size of the 
photosensitive member cartridge 40 and the system 
proper. In addition, it is possible to diminish reaction 
force that may otherwise act on the photosensitive 
members 41 (K, C, M t Y) through the blades, etc. of 
cleaning devices, resulting in prevention of color mis- 
alignments. This is because the frame 70 is kept from 
deformation so that any position misalignment between 
the photosensitive members 41 (K, C, M, Y) can be 
avoided. 

[0291] Fig. 56 is a view similar to Fig. 44, showing an- 
other embodiment of the invention. In this embodiment, 
no single exposure unit 43 is used unlike the embodi- 
ment of Fig. 44. An exposure device 43'(K, C, M, Y) for 



performing selective exposure per color, corresponding 
to each photosensitive member 41 (K, C, M, Y), is inte- 
grated with a photosensitive member cartridge 40 be- 
tween a corona charger 42(K. C. M. Y) and a developing 

5 device 44(K, C, M 5 Y). In accordance with this embodi- 
ment, the photosensitive member cartridge 40 is provid- 
ed at its frame 70 with four photosensitive members 
41K : 41C, 41M and 41Y and their appendixes, i.e., co- 
rona chargers 42(K ; C. M, Y), exposure devices 43'(K, 

10 c, M, Y) and cleaning devices 46(K, C, M, Y) while they 
are relatively positioned. An recording medium carrier 
belt 30' spanned and endlessly driven over a driving roll- 
er 10, a follower roller 20 and a tension roller 21 is at- 
tached together with these means to the frame 70 of the 

'5 photosensitive member cartridge 40 in such a way that 
it comes into contact with the respective photosensitive 
members 41 (K, C, M. Y) through transfer rollers 45(K, 
C, M, Y). 

[0292] In this embodiment, the exposure unit 43 is dis- 
20 pensed with. Thus, the photosensitive member car- 
tridge 40 can be withdrawn from the system proper by 
lifting it substantially upward. 

[0293] With such an arrangement wherein the expo- 
sure devices 43'(K, C, M. Y), photosensitive members 

25 41 (K, C, M, Y), recording medium carrier belt 30* and 
transfer rollers 45(K, C, M, Y) are constructed in theform 
of the integral photosensitive cartridge 40, it is possible 
to adjust nearly all of color misalignment factors at its 
production stage, thereby providing a system for the f or- 

30 mation of images of high quality. 

[0294] In the embodiment of Fig. 56, the frame 70 of 
the photosensitive member cartridge 40 is provided with 
the four photosensitive members 41 K, 41 C, 41 M and 
41 Y and the appendixes thereto, i.e., the corona charg- 
es ers 42(K, C, M, Y), the exposure devices 43'(K ! C, M, 
Y), the cleaning devices 46(K, C, M, Y), the recording 
medium carrier belt 30', the driving roller 10, follower 
roller 20 and tension roller 21 over which the recording 
medium carrier belt 30' is spanned, the transfer rollers 

40 45(K, C, M, Y) for bringing the recording medium carrier 
belt 30' in contact with the photosensitive members 41 
(K, C, M, Y), the sheet absorption roller 104 for absorb- 
ing the recording medium P onto the recording medium 
carrier belt 30' and the release roller 107 for releasing 

45 the recording medium P with a toner image carried ther- 
eon from the recording medium carrier belt 30* while 
they are relatively positioned. Fig. 42 is illustrative of one 
embodiment of how the exposure devices 43*(K, C, M, 
Y) are attached to the frame 70 of the photosensitive 

50 member cartridge 40. To be specific, Fig. 42 is a partly 
enlarged perspective view of only one end portions of 
the photosensitive members 41 Y and 41 M in the photo- 
sensitive member cartridge 40. To mount the exposure 
devices 43'<K, C, M, Y) at precisely located positions on 

55 the associated photosensitive members 41 (K, C, M, Y) 
and parallel therewith, mounting struts 111 (K, C, M, Y) 
are integrally provided, extending from the inside sur- 
faces of both side plates of the frame 70 and opposing 
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to each other. Each strut 1 11 (K, C, Y, M) is provided with 
locating holes for receiving locating pins and threaded 
holes, both holes not shown. Locating pins 115 provided 
at both ends of a long-length substrate 113 (Fig. 22) of 
each exposure device 43'(K, C, M, Y) are inserted into 
the locating holes in the associated mounting strut 111 
(K, C, M, Y) while fixing screws 112(K, C. M ; Y) are fix- 
edly screwed into the threaded holes in the mounting 
strut 111(K, C, M, Y) through screw-insertion holes in 
both ends of the long-length substrate 113 (Fig. 22), so 
that the each exposure device 43'(K, C, M, Y) is fixed in 
place. 

[0295] Fig. 22 is a perspective schematic of each ex- 
posure device 43'(K, C, M, Y) constructed in the form of 
an LED line head comprising an LED array 1 1 6. As men- 
tioned above, each exposure device 43'(K, C, M, Y) is 
mounted on the long-length substrate 1 1 3 ; spanning be- 
tween both side plates of the frame 70. The LED array 
1 1 6 for Torming a line image on the photosensitive mem- 
ber 41 (K.. C ; M, Y) and parallel with its axis is mounted 
on the long-length substrate 113, with each LED con- 
nected to a driver IC 117 for controlling light emission. 
The long-length substrate 113 is provided at each end 
with a locating pin 1 15 for the determination of a mount- 
ing position and a hole 114 for the insertion of a mount- 
ing screw. Thus, each exposure device is fixed at a pre- 
cise position for the associated photosensitive member 
41 (K, C : M, Y). In front of the LED array 116 there is 
integrally fixed a gradient index type rod lens array 1 1 8 
having an image-formation action, by which a train of 
light emission points defined by the LED array 116 is 
allowed to form an image on the photosensitive surface 
of the associated photosensitive member 41 (K, C, M, 
V). 

[0296] Fig. 57 is illustrative of one embodiment of the 
mechanism for adjusting color misalignments occurring 
due to relative position misalignments between the ex- 
posure devices 43*K, 43'C, 43'M and 43'Y positioned 
and mounted on the photosensitive members 41 (K, C, 
M . Y) of the photosensitive member cartridge 40 of Fig. 
56, especially skews in parallelism, when four different 
monochromatic toner images are transferred onto the 
recording medium P absorbed onto the recording medi- 
um carrier belt 30' in a superposed fashion. As shown 
in Fig. 57, while the mounting ridge 111 (K, C, M, Y) of 
each exposure device 43'(K, C, M, Y) extending from 
one side plate of the frame 70 or a long-length substrate 
113 is sandwiched between an adjustment screw 105 
and the leading end of an extensible spring 1 06, the oth- 
er end of the extensible spring 106 is fixed to the side 
plate 70. 1 n this state, if the leading end of the adjustment 
screw 105 is adjustable in the direction opposite to the 
direction of extension of the extensible spring 1 06 to ad- 
just the position of one end of the exposure device 43' 
(K. C, M, Y), it is then possible to adjust skews in paral- 
lelism between the exposure devices 43'K, 43'C, 43'M 
and 43'Y. It is not always required to provide ail the four 
exposure devices 43*K, 43'C, 43'M and 43'Y with such 



color misalignment adjustment mechanisms. It is noted 
that it is acceptable to provide the opposite ends of the 
exposure devices 43'(K : C, M, Y) with such color mis- 
alignment adjustment mechanisms. However, this is not 

5 always necessary because misalignments can be elec- 
trically eliminated by controlling the timing of when color 
latent images formed at the exposure devices 43'(K, C, 
M, Y) are to be written, as long as given parallelism is 
maintained between the exposure devices 43'(K, C, M, 

10 Y). 

[0297] By providing the photosensitive member car- 
tridge 40 with the position alignment mechanism for the 
exposure devices 43 , (K, C, M, Y) in this way, it is possi- 
ble to make fine adjustments of the positions of the pho- 
15 tosensitive members 41 (K, C, M, Y) onto which latent 
images are to be written and transferred, thereby reduc- 
ing color misalignments. It is here noted that the color 
misalignment adjustment by this color (position) mis- 
alignment adjustment mechanism may be made upon 
shipment of the photosensitive member cartridge 40 or 
anytime after its attachment to the system proper. 
[0298] In the embodiment of Fig. 56, the write means 
that are integrally mounted together with the photosen- 
sitive members 41 (K, C, M, Y) and recording medium 
carrier belt 30' on the photosensitive member cartridge 
40 are not necessarily limited to such optical write 
means as shown in Fig. 22. For instance, it is acceptable 
to make use of write means having recourse to charge 
transfer such as injection or elimination of charges, for 
instance, those proposed by the applicant in Japanese 
Patent Application Nos. 2000-298925 and 
2000-298927, etc. Fig. 27 is a front schematic illustrative 
of the whole construction of a color image formation sys- 
tem wherein charge injection electrode line heads 3(K, 
C, M, Y) are used as write means, and Fig. 27 is a per- 
spective schematic illustrative of how the charge injec- 
tion electrode line heads 3(K, C, M, Y) are arranged and 
constructed with respect to photosensitive members 41 
(K, C, M, Y). When writing is carried out by the injection 
of charges, it is not always necessary to use the charg- 
ers 42(K, C, M, Y) of Fig. 40. The charge injection elec- 
trode line head 3(K, C, M, Y) comprises an array of elec- 
trodes 3b that come in contact with the associated pho- 
tosensitive member 41 (K, C, M, Y) to create a potential 
profile therein and so form a latent image. Charges in- 
jected into each electrode 3b are controlled by a driver 
IC119. 

[0299] In accordance with the inventive color image 
formation system wherein, as explained above, a plu- 
rality of photosensitive members 41 (K.. C. M, Y) and the 
recording medium carrier belt 30' are mutually posi- 
tioned and mounted on a photosensitive member car- 
tridge 40 detachable from and attachable to the system 
proper and developing devices 44(K, C, M. Y) are dis- 
posed in such a way as to be detachable from and at- 
tachable to the photosensitive members 41 (K, C, M, Y) 
mounted on the photosensitive member cartridge 40, 
the precision of relative positions between the photo- 
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sensitive members is so improved that color misalign- 
ments ascribable to misalignments between the photo- 
sensitive members and skews thereof can be prevent- 
ed. 

[0300] Gears can be associated with the photosensi- 
tive members in such phase relations as to reduce 
speed fluctuations due to the gears that drive the pho- 
tosensitive member, so that the cartridge 40 can be con- 
structed in an integral form. In addition, color misalign- 
ments due to the photosensitive member-driving gears 
can be considerably reduced (Fig. 50 and so on). Where 
the photosensitive members are individually mounted 
on the system proper, it is impossible to make phase 
adjustments of such gears because the photosensitive 
members rotate by themselves. 

[0301] Further, the photosensitive member cartridge 
40 can be finished up using photosensitive members of 
uniform performance singled out at the time of shipping, 
so thai color changes due lo variations in the properties 
of the photosensitive members of different colors can be 
prevented. In addition, the integrity of maintenance can 
be improved because a plurality of photosensitive mem- 
bers can be replaced at the same time. 
[0302] Furthermore, the arrangement wherein the de- 
veloping devices 44(K, C, M, Y) are designed as detach- 
able from and attachable to the photosensitive member 
cartridge 40 ensures that the developing devices 44(K, 
C t M, Y) can be replaced independently of the photo- 
sensitive member cartridge 40. Therefore, even when 
the developing devices 44(K t C, M, Y) are exhausted or 
used up and so must be replaced with new ones, there 
is no need of making a replacement for the photosensi- 
tive members 41 (K, C, M, Y), so that running cost re- 
ductions are achievable. 

[0303] What is necessary when the developing devic- 
es 44(K, C, M, Y) are used up is only their replacement. 
There is no need of any color matching operation de- 
pending on the positions and configuration of the pho- 
tosensitive-members 41 (K, C, M } Y) and write means 
43 , (K, C, M, Y) or 3(K, C, M, Y). It is thus possible to 
provide an image formation system having improved op- 
erating efficiency. 

[0304] For replacement of the developing devices 44 
(K, C, M, Y), only the withdrawal of the photosensitive 
member cartridge 40 is needed. Then, new developing 
devices are attached to the photosensitive member car- 
tridge 40. Thus, the operalion for replacement of the de- 
veloping devices 44(K, C, M, Y) is so facilitated that the 
integrity of maintenance can be improved. 
[0305] It is also acceptable to construct a plurality of 
photosensitive members 41 (K, C, M : Y) in the form of 
one single replacement and the developing devices 44 
(K, C, M, Y) in the form of one single replacement 47 
(Fig. 48), so that the integrity of maintenance can be 
much more improved. 

[0306] While the color image formation systems of the 
present invention has been explained with their embod- 
iments, it is understood that the present invention is not 
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limited to these embodiments and so many modifica- 
tions may be possible. 

[0307] As can be appreciated from the foregoing, the 
first aspect of the present invention provides a system 
5 for forming color images, wherein a plurality of image 
carriers are mounted on an image carrier cartridge de- 
tachable from or attachable to a system proper while 
they are mutually positioned, and developing means is 
provided in such a way as to be detachable from or at- 
10 tachable to each image carrier mounted on said image 
carrier cartridge. Thus, the precision of relative positions 
of the image carriers is so improved that any misalign- 
ments ascribable to position and parallelism misalign- 
ments of the image carriers can be prevented. Since a 
'5 plurality of image carriers can be replaced at the same 
time, the integrity of maintenance of the system can be 
improved. The developing means and the image carrier 
cartridge can be independently replaced so that running 
cost reductions are achievable because even when 
20 used-up developing means re replaced, there is no need 
of replacing the image carriers. For replacement of 
used-up developing means, their replacement alone is 
needed and so there is no need of color matching de- 
pending on the positions and shape of the image carri- 
es ers. Thus, the system for forming color images accord- 
ing to this aspect can have high efficiency of operation. 
For replacement of the developing means, only the with- 
drawal of the image carrier cartridge from the system 
proper is needed, followed by detachment of used-up 
30 developing means and attachment of new one. Thus, 
the operation for replacement of the developing means 
is so facilitated that the integrity of maintenance of the 
system can be improved. 

[0308] The second aspect of the present invention 

35 provides a system for forming color images, wherein a 
plurality of image carriers are mounted on an image car- 
rier cartridge detachable from or attachable to a system 
proper while they are mutually positioned, developing 
means is provided in such a way as to be detachable 

40 from or attachable to each image carrier mounted on 
said image carrier cartridge, and write means are locat- 
ed and mounted at positions of said image carrier car- 
tridge corresponding to a plurality of image carriers. 
Thus, the precision of relative positions of the image car- 

45 riers and write means is so improved that any misalign- 
ments ascribable to position and parallelism misalign- 
ments of the image carriers and write means can be pre- 
vented. Since a plurality of image carriers can be re- 
placed at the same time, the integrity of maintenance of 

so the system can be improved. The developing means 
and the image carrier cartridge can be independently 
replaced so that running cost reductions arc achievable 
because even when used-up developing means re re- 
placed, there is no need of replacing the image carriers. 

55 For replacement of used-up developing means, their re- 
placement alone is needed and so there is no need of 
color matching depending on the positions and shape 
of the image carriers. Thus, the system for forming color 
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images according to this aspect can have high efficiency 
of operation. For replacement of the developing means, 
only the withdrawal of the image carrier cartridge from 
the system proper is needed, followed by detachment 
of used-up developing means and attachment of new 
one. Thus, the operation for replacement of the devel- 
oping means is so facilitated that the integrity of main- 
tenance of the system can be improved. 
[0309] The third aspect of the present invention pro- 
vides a system for forming color images, wherein a plu- 
rality of image carriers are mounted on an image carrier 
cartridge detachable from or attachable to a system 
proper an intermediate transfer belt is mounted contig- 
uously to said plurality of image carriers : and developing 
means is provided in such a way as to be detachable 
from or attachable to each image carrier mounted on 
said image carrier cartridge. Thus : the precision of rel- 
ative positions of the image carriers, and the precision 
of transfer positions is so improved lhal any misalign- 
ments ascribable to position and parallelism misalign- 
ments of the image carriers and transfer position mis- 
alignments can be prevented. Since a plurality of image 
carriers can be replaced at the same time, the integrity 
of maintenance of the system can be improved. The de- 
veloping means and the image carrier cartridge can be 
independently replaced so that running cost reductions 
are achievable because even when used-up developing 
means re replaced, there is no need of replacing the im- 
age carriers. For replacement of used-up developing 
means, their replacement alone is needed and so there 
is no need of color matching depending on the positions 
and shape of the image carriers. Thus, the system for 
forming color images according to this aspect can have 
high efficiency of operation. For replacement of the de- 
veloping means, only the withdrawal of the image carrier 
cartridge from the system proper is needed, followed by 
detachment of used-up developing means and attach- 
ment of new one. Thus, the operation for replacement 
of the developing means is so facilitated that the integrity 
of maintenance of the system can be improved. 
[031 0] The fourth aspect of the present invention pro- 
vides a system for forming color images, wherein a plu- 
rality of image carriers are mounted on an image carrier 
cartridge detachable from or attachable to a system 
proper while they are mutually positioned, and develop- 
ing means is provided in such a way as to be detachable 
from or attachable to each image carrier mounted on 
said image carrier cartridge. Thus, the precision of rel- 
ative positions of the image carriers is so improved that 
any misalignments ascribable to position and parallel- 
ism misalignments of the image carriers can be prevent- 
ed. Since a plurality of image carriers can be replaced 
at the same time, the integrity of maintenance of the sys- 
tem can be improved. The developing means and the 
image carrier cartridge can be independently replaced 
so that running cost reductions are achievable because 
even when used-up developing means re replaced, 
there Is no need of replacing the image carriers. For re- 



placement of used-up developing means, their replace- 
ment alone is needed and so there is no need of color 
matching depending on the positions and shape of the 
image carriers. Thus, the system for forming color im- 

5 ages according to this aspect can have high efficiency 
of operation. For replacement of the developing means, 
only the withdrawal of the image carrier cartridge from 
the system proper is needed, followed by detachment 
of used-up developing means and attachment of new 

10 one. Thus, the operation for replacement of the devel- 
oping means is so facilitated that the integrity of main- 
tenance of the system can be improved. 



15 Claims 

1 . A tandem system for forming color images compris- 
ing at least two image formation stations, each com- 
prising an image carrier, and charging means, de- 

20 veloping means and transfer means disposed 
around said image carrier, wherein a color image is 
formed by passing a transfer medium through each 
station, characterized in that: 

25 a plurality of image carriers are mounted on an 

image carrier cartridge detachable from or at- 
tachable to a system proper while they are mu- 
tually positioned, and 

developing means is provided in such a way as 
30 to be detachable from or attachable to each im- 

age carrier mounted on said image carrier car- 
tridge. 

2. The color image formation system according to 
35 claim 1 , characterized in that a developing agent 

in said developing means comprises a mono-com- 
ponent developing agent. 

3. The color image formation system according to 
40 claim 1 or 2, characterized in that said plurality of 

image carriers are integrally mounted on said image 
carrier cartridge while they are mutually positioned, 
and a plurality of developing cartridges, each form- 
ing developing means for each of said plurality of 
45 image carriers, are disposed with respect to said im- 
age carrier cartridge in a separately detachable/at- 
tachable manner. 

4. The color image formation system according to 
so claim 1 or 2, characterized in that said plurality of 

image carriers are integrally mounted on said image 
carrier cartridge while they arc mutually positioned, 
and a developing cartridge, wherein all developing 
means for said plurality of image carriers are inte- 
55 grated into one piece, is disposed with respect to 
said image carrier cartridge in a detachable/attach- 
able manner. 
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5. The color image formation system according to 
claim 1 or 2, characterized in that said plurality of 
image carriers are integrally mounted on said image 
carrier cartridge, and two developing cartridges are 
disposed with respect to said image carrier car- 
tridge in a separately detachable/attachable man- 
ner, wherein in one of said two developing cartridg- 
es there is developing means for one specific image 
carrier in said plurality of image carriers, and in an- 
other of said two developing cartridges all develop- 
ing means for the remaining image carriers are in- 
tegrated together. 

6. The color image formation system according to any 
one of claims 1 to 5, characterized in that driving 
forces for said plurality of image carriers and the de- 
veloping means for each of said plurality of image 
carriers are received at one site on said system 
proper and said driving force for said plurality of im- 
age carriers is divided in said image carrier car- 
tridge and then transmitted to said developing 
means. 

7. The color imago formation system according to 
claim 6, characterized in that mutual transmission 
of driving force between said plurality of image car- 
riers takes place via a gear train, a belt or a chain. 

8. The color image formation system according to any 
one of claims 1 to 5, characterized in that driving 
force for said plurality of image carriers is received 
from one driving source of said system proper and 
driving force for developing means for each of said 
plurality of image carriers is received from another 
driving source of said system proper. 

9. The color image formation system according to any 
one of claims 1 to 8, characterized by comprising 
a mechanism for adjusting color misalignments by 
regulating a position of at least one image carrier in 
said image carrier cartridge relative to other image 
carriers therein. 

10. The color image formation system according to any 
one of claims 1 to 8 ; characterized in that around 
each image carrier in said image carrier cartridge 
there is no cleaning means for collecting the rem- 
nants of the developing agent in an independent 
manner. 

11. A tandem system forf orming color images compris- 
ing at least two imago formation stations, each com- 
prising an image carrier, and charging means, write 
means, developing means and transfer means dis- 
posed around said image carrier, wherein a color 
image is formed by passing a transfer medium 
through each station, characterized in that: 



a plurality of image carriers are mounted on an 
image carrier cartridge detachable from or at- 
tachable to a system proper while they are mu- 
tually positioned, 
5 developing means is provided in such a way as 

to be detachable from or attachable to each im- 
age carrier mounted on said image carrier car- 
tridge, and 

write means is located and mounted at a posi- 
10 tion corresponding to each of said plurality of 

image carriers in said image carrier cartridge. 

12. The color image formation system according to 
claim 11 , characterized in that a developing agent 

15 in said developing means comprises a mono-com- 
ponent developing agent. 

13. The color image formation system according to 
claim 1 1 or 12, characterized in that said plurality 

20 of image carriers are integrally mounted on said im- 

age carrier cartridge while they are mutually posi- 
tioned, and a plurality of developing cartridges, 
each forming developing means for each of said 
plurality of image carriers, arc disposed with rc- 

25 spect to said image carrier cartridge in a separately 
detachable/attachable manner. 

14. The color image formation system according to 
claim 11 or 12, characterized in that said plurality 

30 of image carriers are integrally mounted on said im- 
age carrier cartridge while they are mutually posi- 
tioned, and a developing cartridge, wherein all de- 
veloping means for said plurality of image carriers 
are integrated into one piece, is disposed with re- 

35 spect to said image carrier cartridge in a detacha- 
ble/attachable manner. 

15. The color image formation system according to 
claim 11 or 12, characterized in that said plurality 

40 of image carriers are integrally mounted on said im- 
age carrier cartridge, and two developing cartridges 
are disposed with respect to said image carrier car- 
tridge in a separately detachable/attachable man- 
ner, wherein in one of said two developing cartridg- 
es there is developing means for one specific image 
carrier in said plurality of image carriers, and in an- 
other of said two developing cartridges all develop- 
ing means for the remaining image carriers are in- 
tegrated together. 

50 

16. The color image formation system according to any 
one of claims 1 1 to 1 5, characterized in that driving 
forces for said plurality of image carriers and the de- 
veloping means for each of said plurality of image 

55 carriers are received at one site on said system 
proper and said driving force for said plurality of im- 
age carrier is divided in said image carrier cartridge 
and then transmitted to said developing means. 
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17. The color image formation system according to 
claim 16, characterized in that mutual transmis- 
sion of driving force between said plurality of image 
carriers takes place via a gear train, a belt or a 
chain. 

18. The color image formation system according to any 
one of claims 11 to 1 5, characterized in that driving 
force for said plurality of image carriers is received 
from one driving source of said system proper and 
driving force for developing means for each of said 
plurality of image carriers is received from another 
driving source of said system proper. 

19. The color image formation system according to any 
one of claims 11 to 18, characterized by compris- 
ing a mechanism for adjusting a position of at least 
one image carrier in said image carrier cartridge rel- 
ative to other image carriers therein, thereby adjust- 
ing color misalignments. 

20. The color image formation system according to any 
one of claims 11 to 19, characterized in that said 
write moans is constructed as a line head for per- 
forming line writing on each of said image carriers. 

21 . The color image formation system according to any 
one of claims 11 to 20, characterized in that 
around each image carrier in said image carrier car- 
tridge there is no cleaning means for collecting the 
remnants of the developing agent in an independ- 
ent manner. 

22. A tandem system for forming color images compris- 
ing at least two image formation stations, each com- 
prising an image carrier, and charging means, de- 
veloping means and transfer means disposed 
around said image carrier, wherein a color image is 
formed by passing a transfer medium through each 
station, characterized in that: 

a plurality of image carriers are mounted on an 
image carrier cartridge detachable from or at- 
tachable to a system proper while they are mu- 
tually positioned, and an intermediate transfer 
belt is provided contiguously to said plurality of 
image carriers, and 

developing means is provided in such a way as 
to be detachable from or attachable to each im- 
age carrier mounted on said image carrier car- 
tridge. 

23. The color image formation system according to 
claim 22, characterized in that a developing agent 
in said developing means comprises a mono-com- 
ponent developing agent. 

24. The color image formation system according to 



claim 22 or 23, characterized in that said plurality 
of image carriers are integrally mounted on said im- 
age carrier cartridge while they are mutually posi- 
tioned, and a plurality of developing cartridges, 
5 each forming developing means for each of said 

plurality of image carriers, are disposed with re- 
spect to said image carrier, cartridge in a separately 
detachable/attachable manner. 

10 25. The color image formation system according to 
claim 22 or 23, characterized in that said plurality 
of image carriers are integrally mounted on said im- 
age carrier cartridge while they are mutually posi- 
tioned, and a developing cartridge, wherein all de- 

15 veloping means for said plurality of image carriers 
are integrated into one piece, is disposed with re- 
spect to said image carrier cartridge in a detacha- 
ble/attachable manner. 

20 26. The color image formation system according to 
claim 22 or 23, characterized in that said plurality 
of image carriers are integrally mounted on said im- 
age carrier cartridge, and two developing cartridges 
arc disposed with respect to said image carrier car- 
25 tridge in a separately detachable/attachable man- 

ner, wherein in one of said two developing cartridg- 
es there is developing means for one specific image 
carrier in said plurality of image carriers, and in an- 
other of said two developing cartridges all develop- 
30 ing means for the remaining image carriers are in- 
tegrated together. 

27. The color image formation system according to any 
one of claims 22 to 26, characterized in that driv- 
es jng forces for said plurality of image carriers, the de- 
veloping means for each of said plurality of image 
carriers and said intermediate transfer belt are re- 
ceived at one site on said system proper and said 
driving force for said plurality of image carrier is di- 

40 vided in said image carrier cartridge and then trans- 
mitted to said developing means. 

28. The color image formation system according to 
claim 27, characterized in that mutual transmis- 

45 sion of driving force between said plurality of image 
carriers takes place via a gear train, a belt or a 
chain. 

29. The color image formation system according to any 
so one of claims 22 to 26, characterized in that driv- 
ing forces for said plurality of image carriers and 
said intermediate transfer belt arc received from 
one driving source of said system proper and driv- 
ing force for developing means for each of said plu- 

55 rality of image carriers is received from another driv- 
ing source of said system proper. 

30. The color image formation system according to any 
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one of claims 22 to 29, characterized in that there 
is a speed difference between the peripheral speed 
of said plurality of image carriers and the delivery 
speed of said intermediate transfer belt. 

31. The color image formation system according to 
claim 30, characterized by comprising a mecha- 
nism for adjusting a transfer position at which said 
intermediate transfer belt comes into contact with 
said plurality of image carriers, thereby adjusting 
color misalignments. 

32. The color image formation system according to any 
one of claims 22 to 31 , characterized by compris- 
ing a mechanism for adjusting a position of at least 
one image carrier in said image carrier cartridge rel- 
ative to other image carriers therein, thereby adjust- 
ing color misalignments. 

33. The color image formation system according to any 
one of claims 22 to 32 : characterized in that said 
write means is located and mounted at a position 
corresponding to each of said plurality of image car- 
riers in said image carrier cartridge. 

34. The color image formation system according to 
claim 33, characterized by comprising a mecha- 
nism for adjusting a position of at least one write 
means mounted on said image carrier cartridge, 
thereby adjusting color misalignments. 

35. The color image formation system according to 
claim 33 or 34, characterized in that write means 
is constructed as a line head for performing line writ- 
ing on each of said image carriers. 

36. The color image formation system according to any 
one of claims 22 to 35, characterized in that 
around each image carrier in said image carriercar- 
tridge there is no cleaning means for collecting the 
remnants of the developing agent in an independ- 
ent manner. 

37. A tandem system for forming color images compris- 
ing at least two image formation stations, each com- 
prising an image carrier and charging means, de- 
veloping means and transfer means disposed 
around said image carrier, wherein a color image is 
formed by passing a transfer medium through each 
station : characterized in that: 

a plurality of imago carriers arc mounted on an 
image carrier cartridge detachable from or at- 
tachable to a system proper while they are mu- 
tually positioned, and a recording medium car- 
rier belt is provided contiguously to said plural- 
ity of image carriers, and 
developing means is provided in such a way as 



to be detachable from or attachable to each im- 
age carrier mounted on said image carrier car- 
tridge. 

5 38. The color image formation system according to 
claim 37, characterized in that a developing agent 
in said developing means comprises a mono-com- 
ponent developing agent. 

10 39. The color image formation system according to 
claim 37 or 38, characterized in that said plurality 
of image carriers are integrally mounted on said im- 
age carrier cartridge while they are mutually posi- 
tioned, and a plurality of developing cartridges, 

'5 each forming developing means for each of said 
plurality of image carriers, are disposed with re- 
spect to said image carrier cartridge in a separately 
detachable/attachable manner. 

20 40. The color image formation system according to 
claim 37 or 38. characterized in that said plurality 
of image carriers are integrally mounted on said im- 
age carrier cartridge while they are mutually posi- 
tioned, and a developing cartridge, wherein all dc- 
25 veloping means for said plurality of image carriers 

are integrated into one piece, is disposed with re- 
spect to said image carrier cartridge in a detacha- 
ble/attachable manner. 

30 41. The color image formation system according to 
claim 37 or 38, characterized in that said plurality 
of image carriers are integrally mounted on said im- 
age carrier cartridge, and two developing cartridges 
are disposed with respect to said image carrier car- 
35 tridge in a separately detachable/attachable man- 
ner, wherein in one of said two developing cartridg- 
es there is developing means for one specific image 
carrier in said plurality of image carriers, and in an- 
other of said two developing cartridges ail develop- 
40 ing means for the remaining image carriers are in- 
tegrated together. 

42. The color image formation system according to any 
one of claims 37 to 41 , characterized in that driv- 
es ing forces for said plurality of image carriers, the de- 
veloping means for each of said plurality of image 
carriers and said recording medium carrier bell are 
received at one site on said system proper and said 
driving force for said plurality of image carrier is di- 
sc vided in said image carrier cartridge and then trans- 
mitted to said developing means. 

43. The color image formation system according to 
claim 42, characterized in that mutual transmis- 

55 sion of driving force between said plurality of image 
carriers takes place via a gear train, a belt or a 
chain. 
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44. The color image formation system according to any 
one of claims 37 to 41 , characterized in that driv- 
ing forces for said plurality of image carriers and 
said recording medium carrier belt are received 
from one driving source of said system proper and 5 
driving force for developing means for each of said 
plurality of image carriers is received from another 
driving source of said system proper. 

45. The color image/formation system according to any 10 
one of claims 37 to 44 f characterized in that there 

is a speed difference between the peripheral speed 
of said plurality of image carriers and the delivery 
speed of said recording medium carrier belt. 

15 

46. The color image formation system according to 
claim 45, characterized by comprising a mecha- 
nism for adjusting a transfer position at which said 
recording medium carrier bell comes into contact 
with said plurality of image carriers., thereby adjust- 20 
ing color misalignments. 

47. The color image formation system according to any 
one of claims 37 to 46, characterized by compris- 
ing a mechanism for adjusting a position of at least 25 
one image carrier in said image carrier cartridge rel- 
ative to other image carriers therein, thereby adjust- 
ing color misalignments. 

48. The color image formation system according to any 30 
one of claims 37 to 47 : characterized in that write 
means is located and mounted at a position corre- 
sponding to each of said plurality of image carriers 

in said image carrier cartridge. 

35 

49. The color image formation system according to 
claim 48, characterized by comprising a mecha- 
nism for adjusting a position of at least one write 
means mounted on said image carrier cartridge, 
thereby adjusting color misalignments. 40 

50. The color image formation system according to 
claim 48 or 49, characterized in that said write 
means is constructed as a line head for performing 
line writing on each of said image carriers. *5 

51. The color image formation system according to any 
one of claims 37 to 55, characterized in that 
around each image carrier in said image carrier car- 
tridge there is no cleaning means for collecting the so 
remnants of the developing agent in an independ- 
ent manner. 
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